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'PAXOLIN LAMIN/ 


; | * 
s made in a widel variety of grades and thicknesses.—.Eull_ details, ’ 


Mgarding the ‘grade most suitable for any particular 
rpose, and instructions for machining, jth i 
ith technical data, are obtainable Io 

HE MICANITE AND INSULATORS co uD < — 


mpire Works, Blackhorse Lane,. ees EI7. 
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FREE CUTTING 
AND 
AIR HARDENING 
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SPECIAL NICKEL-CHROME STEEL FOR MOULDS 


This quality is now offered for the first time as a free-cutting 
type without, however, impairing its well - known physical 
properties. Supplied in the ready heat-treated state for short 
runs, or in the annealed state for subsequent hardening, 
tempering and plating for long runs. After machining a high 
degree of polish is attained. 


Boe oS oie 2 


i Mis Be 


OUR OTHER SPECIAL MOULD DIE STEELS ARE: K.E. A28. 
For long runs, when using corrosive 
powders. This is a special stainless mould 
die steel. K.E.961. For long runs, having 
special resistance to abrasion. Expressl/ 
designed for the most accurate mould 
work. Possesses deep hardening qualities 
in oil or air with minimum distortion. 
Will not shrink in use and takes a hard 
mirror polish, which will not easily tarnish. 
K.E. 169. Presents a particularly hard 
surface after case-hardening. Polishes 
well and has a high core strength. 











( KAYSER § ELLISON § &CO.LYrD.) 


CARLISLE STEEL WORKS, SHEFFIELD. EST. IN 1825 


London Stockists (except for Stainless Steels) : FARMER, STEDALL & CO., 145-157, St. John St., Clerkenwell, E.C.1 
London Stockists for Stainless Steel: MACREADY’S METAL co., LTD., 131-135, Pentonville Road, London, N.1 











’ 
A 


ED ARATE Pe eS OL ERS eae Te SE ER SSS aT Se ET TS 





ii PLASTICS APRIL, 1945 AP 








The Roscru Imo pump provides the 
solution to your pumping problems. 
It is famed for its ability to pump any 





liquid possessing lubricating qualities, at 





pressures up to 2,090 Ibs. per sq. inch. 


@ No valves, no gears. 
@ No reciprocating parts, cnly three rotating parts. 
@ Perfect rotary balance. 


@ Complete freedom from vibration, pulsation, emulsification 
and turbulence. 


@ Suitable for high or low pressures. 


@ Only one stuffing box and this not subject to pressure. 


MIRRLEES, BICKERTON & DAY, LTD. h 
HAZEL GROVE, NR. STOCKPORT, CHESHIRE, ENGLAND 4 
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FOR TOOLS, JIGS 
AND TEMPLATES 







THE IDEAL MATERIA 
COMBINING MECHANICAL 
STRENGTH AND HIGH — 
_ DIELECTRIC PROPERTIES 


PAPER & FABRIC BASED 
INSULATION MATERIAL ~ 

FOR HOUSEHOLD AND 
ENGINEERING APPLICATIONS 


rey WOW & HIGH VOLTAGE 


MOULDED COMPONENTS aeeel & LTD 
The Pioneers of Laminated Plastics 


22 OLD QUEEN STREET + LONDON : S.W.I 
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ILASTILS 











PRESSURE VESSELS 








WITH PATENT QUICK OPENING DOORS 





for the 


PLASTICS 
INDUSTRY@ 






STEAM JACKETED 
PANS, AUTO- 
CLAVES, HEATERS, 
CONDENSERS, 
ETC. OF WELDED 
CONSTRUCTION. 


EDWIN DANKS & CO. (OLDBURY) LTD. 


OLDBURY, Near BIRMINGHAM 


Phone: Broadwell 138! 23 London Office: 32 FARRINGDON STREET, E.C.4 
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CLOSED BOOK .:;. «» 


Our war-time achievements make a first-class story which we can- 
not recount. To coin a phrase . . “Our lips are sealed!” 

But if this story cannot be told, we can at least provide a clue. 
In 1911 (as Celluloid Printers Ltd.) we started the pioneer work 
of commercially printing on celluloid and as new plastics came 
along so we developed printing on them too. Being continually 
asked to fabricate the articles we printed, we got busy and very 
svon we had become acknowledged specialists in the printing, 
engraving, manipulation or fabrication of every kind of plastic 
sheet, rod or tube. With the war, the “back room boys” got hold 
of us, and that’s where the book closes! 

But perhaps we have said enough to suggest that we might assist with 
your post-war requirements? We shall welcome contact with you. 





U-K: PLASTICS LIMITED - KINGSTON BY-PASS - SURBITON - SURREY 
Telephones: Elmbridge 2814-5 
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THE Cape Aspeetos Ob LTD 


REY HOUSE - HOLBORN. VIADUCT 
PHONE 1 1783 


= 





: »OLISH Nk NES 


ae 
ge aN 


fMeeee? «= SILVER "ROLLING “MILLS” LTD. 


mewpmmew GUERNSEY ROAD, SHEFFIERS 


TELEGRAMS: IXION SHEFFIELD 


TELEPHONE 51081 
@) PP 





APRIL, 1945 PLARTINS 


my mY NI/tIt!/| HITTIN (HRTEM ii 


IE STEE 


ENGLISH STEEL CORPORATION LID 


OPENSHAW WORKS MANCHESTER 











PLASTICS APRIL, 1945 


ad 


Impregnated 
and Coated). 













For the MANUFACTURE of 
LAMINATED SHEETS & TUBES 





CAMBERWELL BEAUTY 
Reod. Trade Mark 


WORN RAMS 
MADE NEW 




















H,0+CO,;Safety 


Plain water broken into minute particles vy 
carbon dioxide and applied at tremendous 
pressure, such is the unique way in which | 
fires are put out by NU-SWIFT. | 


No acid, no danger to human beings, nodamage | 
to delicate fabrics. The NU-SWIFT Unit, which 
is a repeator, provides scven times the fire- 
fighting capacity of the ‘one-shot’ extinguisher. 
In action it is instantaneous. In 30 seconds it 
can be re!oaded. It puts out even small oil f res. 
It will operate at all temperatures as it can be 
charged with anti-freeze. It is safe against 
accidental discharge. 





In the Royal Navy every vessel is protected by 
NU-SWIFT. >The Home Office Fire Manual 
(H.M.S.O. 1943, 2/6, part I, p. 147) sets out the 
many striking advantages of ‘‘ Compressed Gas 
Cartridge Extinguishers.’’ NU-SWIFT is the 
quickest, safest and most effective Universal 
Fire Extinguisher. You are invited to send for 
particulars. 


NUSWIFT 


ALSO FIRE PROTECTION 
PROTECTIVE METALCOATINGS THE NUSWIFT ENGINEERING CO., LTD. 


for Mills, Cutters and Mixers ELLAND, YORKS. 


M ETAL SPRAY E RS LTD. | - Contractors to the Admiralty. 


CARLISLE RD., THE HYDE, LONDON, N.W.9 
COL. 8161 

















WITH 


STAINLESS STEEL 
OR OTHER METALS 
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No, 366. FLAT SPRING 
PLAIN ENDS. 


No. 159. 
SQUARE SECTION. 


No. 512. 
FLAT SPRING 





hn depart- 
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‘oot is at your dispos4 


Send for war-time 
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No. 352, BEVELLED 
ALL WHIT SIZES. 





No. 421. 
GROVER TYPE. 


No. 1302. 
B. S. F. 


TIPPED ENDS : by SIZES. 


TERRYS 


FOR SPRINGS | 






SINCE 
1655 


PLASTICS 


No. 352. 
PLAIN. 


No. 367. 
HEAVY DOUBLE 





No. $4. 
LIGHT DOUBLE 
COIL. 


Sole Makers: 


HERBERT TERRY & SONS LTD., REDDITCH 
LONDON MANCHESTER 


No. 554. ROUND. 
HARDENED AND 
TEMPERED DOMED. 


S 


No. 1131. 
FLANGE WASHERS. 
LARGE 2}. 3” HOLE. 

SMALL 1}. a” 





No. 554 D. 
HARDENED AND 
TEMPERED. 


BIRMINGHAM 
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THAT MOULDING PROBLEM 
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Ic is not only having the 
necessary costly machine 
tools, nor even the precis- 
ion craftsmanship (though 
they come into it too); it 
is the whole method of 
approach to making moulds 
and dies for plastics which 
achieves success. Let 
Cornercroft begin at the 
beginning, and see the 
whole of this side through 
for you. 


SUBSIDIARY OF CORNERCROFT LTD ACE WORKS: COVENTRY 



























} eas IN. SERVICE 













Ensign Lamps conform in all 
respects to rigid B.S.I. specifi- 
cations. 


In other words, they are super- 
latively good lamps—as good 
as lamps can be; there’s none 
better. 


Yet they offer definite price 
advantages. 


Well worth while enquiring 
from your supplier, or 
direct, before placing orders 
elsewhere. 





S 


ENSIGN LAMPS LTD., PRESTON, LANCS. 


And at London, Birmingham, Manchester, Glasgow ,Cardiff, Leeds and Belfast. 
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NY 


¢ 
|RAYS 


have found a valu- 








able new field of 
application in the examination of plastics. Never before 
has this method of inspection been applied to so suitable 
a medium. 

Specially developed Industrial X-Ray Apparatus is now 
available for the Plastics Industry, and we are ready to advise 


on the choice and application of equipment. 
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visco 


ENGINEERING CO [TD 


STAFFORD ROAD. CROYDON. 


Telephones: CROydon 4181-4 & 2471 
Telegrams: ‘“Curtmit, Croydon.” 
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' In the manufacture of plastics, such as 
gramophone records and moulded com- 
ponents, Visco Dust Collectors are proving 
invaluable. 

At left is shown a “Visco-Beth” Auto- 
matic Equipment dealing with powdered 
gum. The dust collected from the grinding 
mills is automatically discharged into bags, 
the cleaned air being vented, via the dis- 
charge bend on the left, to atmosphere. 

For the collection of the fine dust pro- 
duced in grinding and polishing, Visco 
Unit Dust Collectors of the “Static Bag” 
type will be found highly satisfactory. 


Also Makers of Air Filters & Water Cooling Plants. 














THERMO - COUPLE 


SURFACE CONTACT 
PYROMETERS 


Ether pyrometers used for ing platen P res, 
automatically controlling injection moulding machine 
temperatures. A full range of instruments covers every 
requirement of the plastic industry. 


ETHER LTD 


TYBURN RD., ERDINGTON, B’HAM, 24 
TELEPHONE: EAST 0276/7 





Quick and simple in 
FVelolive- Walon) aromal-+ tanelg 
moisture required 
SELLOTAPE is clean and 
easy to handle. The uses 
of SELLOTAPE in plastics 
are unlimited. For seal- 
ing, binding, protecting, 
identification, etc 
SELLOTAPE is air-tight 
damp-proof and dust- 
proof. Whatever the job 
get it taped with 
lol; tated SELLOTAPE. 


Distributors : GORDON & GOTCH LTD 


Dept. PL! 75-9 FARRINGDON ST..LONDON,E.C.4 








Supplied for essential worl, enlt. 








APF 


















Hail 
tomorrour! 
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**TOMORROW ”’ will witness many revo- 
lutionary changes—many big advances in 
methods of manufacture and materials used : 
new processes evolved under the spur of 
war effort, developed and perfected to 
meet the needs of Industry in peace. 


The scope of FEROBESTOS, the hard- 
wearing laminated plastic, is such as to 
merit investigation if you are contem- 
plating new post-war developments 
and improved and more economical 
methods of manufacture. 





Our technical staff, backed by comprehensive 
laboratory and Test-room facilities will gladly 
co-operate with you. 


SOME’ OF THE ADVANTAGES OF 
FEROBESTOS 


I. Does not swell in water or aqueous 
solution. 


2. Withstands high temperatures. 


3. Is economical and resistant to all but the 
strongest acids and alkalis. 

4. Can be lubricated by oil, water or 
aqueous solution. 


FEROBESTOS 


PLASTIC PRODUCTS 


MADE BY FERODO LIMITED, CHAPEL-EN-LE-FRITH 
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NOW LISTEN YOU FELLOWS— 


what do you want from the 
plastic moulding people ? 


surely it is— 





ADVICE upon which you can rely as to 
the type of Plastic best suited to the 
specification of your job. 


CO-OPERATION in the initial designing 


in order to make the job a sound moulding 





proposition. 


CONFIDENCE that they will suggest 


the most economical and time-saving method 





of production and, above all, give you good 
mouldings and good deliveries. 


THEREFORE 
GENTLEMEN YOU SHOULD 
CONSULT 


-CRYSTALATE : 





TONBRIDGE, KENT. HADLOW 233/4/5 


MOULDERS IN PLASTICS 
SINCE 1899 


PLASTICS 









We realise that just at the 
moment this question may 
receive a curt answer, but we 
hasten to add that we don’t 


really want to pry into 
priorities. We merely wish 
to make the point that no 
matter what choice manu- 
facturers may make when the 
big change-over takes place 
they can look to Gas to give 
them the same reliable service 
that it has given them right 
through the war years. 


The Gas Industry also offers 
free technical advice on any 
matter that may be concerned 
in any way with heat or fuel 
and : will gladly undertake 
research on special problems 
arising out of changes in 
production. 
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SWITCH OVER TO-= 





The RAYMOND 
Laboratory Mill 


For small test runs and sample lots 


T’S here, ready for delivery! This compact little Laboratory Mill 

with its own self-contained motor is specially suitable for Food 
Manufacturing and Industrial Laboratories. Handles minerals, chemicals 
and gives real commercial results on a small scale. Rapidly pulverises 
several pounds of material at a time to a high degree of fineness. Meshes 
are supplied to cover wide requirements. The motor runs at 10,500 revs. 
per minute and operates by simply plugging in to the nearest electric 
light switch. That’s the kind of grinding mill you want in your laboratory. 
Write for illustrated brochure and price list. 


For Chemical and 
Industrial Plants, 
Limestone, Asphalt, 
Burnt Lime, Sugar, 
Foodstuffs, Drugs, 


Cosmetics. 


INTERNATIONAL (ie) COMBUSTION 2 


Ci 


NINETEEN, WOBURN PLACE, LONDON, W.C.I 
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What the eye 


doesnt see , 


sw | 
F ee es [ 
The Vacuum Chuck holds “2 “iii. 


workpiece in metal or any wn 
other material without distor- Ba 
_ tion, guarantees accurate location < 
and gives the closest possible accuracy en 
in machining — to a degree impossible 
to human hand and eye. A revolution 
in precision work! Let us advise you — 
if you are in difficulties: trouble shared is oo 
trouble solved — when GIB experts are consulted. “a 





Gib Precision Ltd., 17-19, Stratford Place, Oxford St., London, W.1. oO 
Jel : Mayfair 1585-7. Works : Lewis Lane, Cirencester. Tel : Cirencester 434. 





IMPROVE 
YOUR 
PRODUCTS 


Uvite to 


TENAPLAS 


PIONEERS /N PLAST/CS LID Foleshill Road, Coventry el.: Coventry 88771 
7 PARK LANE LONDON W I 
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SPECIAL 
TOOLS 


MACHINING 
PLASTICS 


It is important that keen 


cutting edges be maintained. 


FIRTH-BROWN 
‘MITIA CARBIDE 
Tools tipped with FIRTH-BROWN 
““MITIA” CARBIDE resist the 
abrasive action encountered in the 


machining of many plastics and 


laminated materials. 


FIRTH-BROWN 
MITIA CARBIDE 


Saws tipped with “MITIA” 
CARBIDE give the desired finish 


at high speeds. 


FIRTH § BROWN 


THOS FIRTH «© JOHN BROWN LTD SHEFFIELD 











V ITAL moments 

these....when upon 
the skill of the opera- 
tor and the efficiency 
of his radio equipment 
depend the safety of 
plane and crew and 
the success of the 
mission! It is in 
recollection of such 
moments that we are 
proud to put all we 
know into the design 
and manufacture of 
our products. 
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KENT MOULDINGS 





















































Telephone : Telegrams: 
Footscray PROPRIETORS, KOLSTER BRANDES LIMITED Kolsterphone 
3333 Sidcup 


FOOTSCRAY, KENT 














in MOULDS for 
MODERN PLASTICS 


gt 


214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association, 











CLEAN DRY OAK 


WwWoOoD 


FLOUR 


UNGRADED £6-0-0/TON, AT WORKS 
—100 MESH 45% +100 MESH 17%, 
GRADED 30/70 MESH £8-0-0 





70/100 
—100 


COMMERCIAL STRUCTURES LTD. 
STAFFA ROAD, 


£9-0-0 
£14-0-0 


LEYTON, 


LEY 3678 








YSON 


FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE Cot 
WOOLFOLD, BURY, LANG. 


Telephone: Bury 1560-1 Telegrams :“Bysonite, Bury. 











PHOTO 


SPECIALIST portrayal of 
industrial and technical 
subjects, for instructional 
purposes or records. 

Ph for catalog 
or leaflet. Design and 
layout service. 











CREATIVE 
TECHMICAL 
@ INDOSTARIAL 


© ADVERTISING 


atiING WITH Lig 


NI %, 
MEMBER Of TEL mesTITOTE 3} EF “ 122 Of BRITISG PHOTOCRAPEERS 


44, TEMPLE FORTUNE LANE, LONDON, N.W.1. 
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Alice was very tired. A complete 
tour of the Elo Plastic Factory 
in one day is a full size job for 
anybody. Everything was getting 
mixed up in her mind . . . images 
whirling about like snow- 
flakes .. . Cauldrons and 
Chemists—Test-tubes, and 
= Testing Machines. Mould 
~ makers and Fishing Reels . . 








Alice in Plasticland—No. |2 







: arewell to Plastics 


Everything was going round and 
round and then suddenly she 
was back in front of the fire 
with the Elo Catalogue in her 
hands. Was it a dream or wasn’t 
it, mused Alice. Why, of 
course, it wasn’t—there’s 
nothing dream-like about 
Elo Plastics—they areareality 
of to-day and to-morrow. 


PEASHEICS 


Full reliable information and data from Research Section, BIRKBYS Ltd., Liversedge, Yorkshire 
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They ve 
chahging to 


Si hannograph: / 


—and it’s goodbye to the old untidy, time-wasting files 
and to frayed tempers over misplaced papers. Shannograph 
full-vision flat top folders suspended on a steel frame 
solve all filing troubles, speed up filing and finding, and 
give instant location of any paper. Frames fit standaid 
filing cabinets, or deep desk drawers. 


Send Id. stamp for leaflet (Paper Control Order 48). 


hamon 


S THE SHANNON LIMITED 
IMPERIAL HOUSE (Dept. D.2) 15-19 KINGSWAY, LONDON W.C.2 


And at Birmingham, Bristol, Liverpool, Manchester, Newcastle, Glasgow (Arent) 


‘Use THE MASSON 
ROTARY CUTTER 


The Masson Rotary Cutter 
reduces all kinds of Plastic 
Materials and_ synthetic 


\ Wile rubber to uniform granules, 
with complete freedom 

from dust. Any degree 

PLA ST | CS of granulation obtainable. 


LOW H.P. HIGH OUTPUT 
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BLACKFRIARS ENGINEERING COMPANY LTD 


BLACKFRIARS HOUSE, NEW BRIDGE STREET, LONDON, E.C.4. TEL.: CENTRAL 6383 
I 
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@ Are all steam pipes well insulated? 
@ Is there an air leakage? 


@ Are all valves in order? 
@ Is the damper control efficient ? 


DON’T CLAIM 


THAT YOUR PLANT/ 


IS IN ORDER 
until you've 
read this— 


Fuel Efficiency Bulletin No. 38-- 
‘** The Maintenance of Industrial 
Boiler Plant” offers under one 
cover much useful information? 
It not only lists many common 
and uncommon _ maintenance 
problems, but describes how 
to deal with them. It is a 
handbook for the man on the 
job—it is up to management to 
see he gets it. 








This Bulletin has been prepared 
from the practical experience of 
Regional Fuel Efficiency Com- 
mittees. The following shows what 
economies can be made. 


A LARGE INDUSTRIAL PLANT con- 
suming about 800 tons of coal per 
week. As the result of air infiltra- 
tion, the COz value was only 
3.5—5%. Fan power had to be 
stepped up to maintain draught 
actually causing boiler vibration. 
Elimination of air leaks and short 
circuiting, together with improve- 
ments to lagging and firing standards, 
resulted in a 30% saving in fuel and 
also better steaming. conditions. 


Additional copies of the Fuel Efficiency Bulletins and 


Fuel Watchers’ badges can be obtained from the 


Regional Offices of the Ministry of Fuel and Power. 


&... BY THE MINISTRY OF FUEL AND POWER 
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UNDER THE STRESS OF WAR the process of impregnating 
wood both in veneer and block form has developed apace. Bakelite Resin 
R-568, a water-soluble resin of outstanding penetrative properties, is widely 
used for this purpose. The consolidation of impregnated veneers, under heat 
and pressure, results in a material of exceptional mechanical strength and 
increased dimensional stability. Resistance to moisture, to decay and to 
‘attack by insects and chemicals is also increased. Along with these advan- 
tages, a pleasing and permanent finish is obtained. 

B- “LITE Resin R-568 can be used to manufacture Laminated Compressed 
Wood to comply with specification DTD-370. 


TREFOIL 


BAKELITE (8) PLASTICS 


REGD, TRADE MARKS 


125 Pioneers in the Plastics World 





BAKELITE LIMITED 18 GROSVENOR GARDENS LONDOWN: Si96.8 
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Death of a Colossus 


W* are watching the end of a war. If 

we look closer amidst its fog we can 
discern the death-throes of a Colossus— 
not the German nation, for that will live 
if it can in time but learn the decencies 
and values of all human life—but the 
Chemical Colossus, that once ruled so 
much. It is dying, never to rise again 
we hope, at least in its old form. 

As the Allied armies smash through 
and engulf the whole eastern bank of the 
Rhine and beyond, we, for our part, will 
remember those 200 miles of it from 
Essen and Duisburg, through Dortmund, 
Dusseldorf, Cologne, Coblenz, Mainz, 
Frankfort, Darmstadt, Ludwigshafen and 
Mannheim down to Karlsruhe. What a 
vast collection of chemical factories there 
was here bordering on the Rhine, the 
river that served them not only as a high- 
way amongst themselves, but also as a 
gateway to the markets in the outside 
world. 

It was this great manufacturing region 
that was at once the nerve centre and 
pumping station of Germany’s industrial 
effort: her vast steel and coke-oven 
works, many of her explosive factories, 
her fuel-producing centres, her phenol 
and formaldehyde resources, her ammonia 
and nitric acid producers, her solvent and 
auxiliary plants, her  fine-chemical 
works, her polymerization factories and, 
by no means least, her centres for pro- 
ducing chemical plant. 

We know now full well how all this 
stupendous source of energy and products 
was turned on eagerly to supply not 
the legitimate needs of a nation in dis- 
tress, but the sinews of a forthcoming 
war—the supplies for a Four Years’ Plan 
that was to make Germany in the short 
space of four years independent of those 
raw materials which must come from 
abroad: copper, nickel, rubber, fats and 
drying oils, petroleum, mica, cotton and 


wool, so that a recurrence of the 1914- 
1918 blockade could not harm her. 
Steel, aluminium and magnesium, and 
her chemical and plastic factories were 
to do the trick. So far as the last- 
named industry is concerned, Wilhelm 
Pansegrau, in his ‘‘ Deutsches Jahrbuch 
fiir die Industrie der Plastischen Massen,’’ 
1937/1938, and Richard Lepsius in his 
‘“ Kunststoffe-Wegweiser ’’ told us clearly 
how it was to be done and of the role the 
plastics industry was to play in the whole 
scheme. 

Well, in the end it did not come off. 
Nothing came off, because of the stead- 
fastness and faith of the nation they 
hated, despised and feared most of all. 

There was much to admire in the old 
German chemical industry. They learned 
more from us and the French in pure 
chemistry than we learned from them in 
the 18th and 19th centuries, but it was 
we who learned from them on the ways 
of industrial chemistry in the 19th and 
20th centuries. 

We lived to see great good come from 
it, but in the end it served the most evil 
of masters believing, like most of the 
German nation, that it would rule the 
world and “‘ swim in fat.’’ 

Now this vast engine of prostituted 
science lies a mass of tangled ruin and 
charred desolation. So let it lie. 


Plastics at War 


OX March 20 we listened with enor- 
mous pleasure to Mr. N. J. L. Megson 
telling us what this country has done during 
the past five and a half years to supply 
the Services with their requirements of 
plastics;'so, too, did the largest crowd 
of plastics technologists and business men 
that ever crowded the Waldorf Hotel. 
Mr. Megson, who in pre-war days under 
Professor Gilbert Morgan had done so 
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much for plastics both on the purely 
scientific and the technical sides, was one 
of the more fortunate choices among the 
‘‘chosen instruments ’’ collected together 
to make up the Advisory Service on 
Plastics at the beginning of the war. That 
he holds now the chief post in this Service 
is a direct measure of his value and the 
esteem with which he is held in the 
industry. 

When we look backwards from the com- 
paratively comfortable situation in the 
industry which exists now, and knowing 
the smoothness with which the wheels are 
turning, to those early days, most of us 
will remember the apparently appalling 
task that faced the British Plastics 
Federation, the Plastics Control Section 
of the Ministry of Supply, and the 
Advisory Service attached to it. 

How many of these _ difficulties 
were overcome is Mr. Megson’s story. 
He told of the beginnings of the Advisory 
Service; how it worked in advising the 
Services of the appropriate materials to 
use in the face of shortage of metals and 
other materials; of the best plastics to 
employ for entirely new projects which 
were being called for by Navy, Army and 
Air Force; of the building up of the 
essential standard specifications in col- 
laboration with the British Standards 


-Institute and the plastics industry itself; 


the devising of special moulding powders 
where the finished moulding had to 
withstand special and hitherto unknown 
chemical contact; the suggestions of 
new designs; the creation of a liaison 
with American workers in the same field 
—the work seems without end. 

The lecturer also described the trials 
attendant on increase in the production 
of the raw materials of our industry under 
threat of bombing, of the difficulties of 
introducing new types and of overcoming 
them, and explained why it had been 
considered proper to decide on importing 
some plastics from America, and why 
they could not reasonably be made here. 

He showed some strange lantern slides, 
but the climax of the evening arrived 
when we could examine the scores of 
mouldings in thermosetting and thermo- 
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plastic resins, extrusions and forming 
jobs which make up so much of our Ser- 
vice equipment. They were a credit to a 
very fine industry. 

We can begin to congratulate ourselves 
that those organisms, the British Plastics 
Federation, Plastics Control and the 
Advisory Service, have together welded 
the plastics industry into a coherent form 
that will work together in peace in the 
same spirit that it has done in war. 

There is much work ahead for it. 


Round Figures and 
Square Figures 


N the March issue of this journal we 

made an appeal for the divulgence of our 
production figures in the plastics indus- 
try, and we must admit we went to hear 
Mr. Megson’s paper, which was delivered 
with the permission of the Government, 
that is, the Ministry of Supply, in the 
hope that it would include some. We 
were disappointed, although Mr. Gibson, 
who spoke afterwards, aroused our hopes 
once, but, unfortunately, only a round 
pre-war figure was given. 

Mr. Megson would, no doubt, protest 
that his department is not concerned with 
quantity but with quality. This is true, 
but he did, after all, present a paper 
entitled ‘‘ Plastics at War’’; and one of 
the most important points about an 
industry during war-time is the quantity 
it produces. Ata time when the war is in 
its closing stages it is essential to tell the 
world what has been done. Such figures 
would have made the lecture complete 
and would have greatly enhanced its 
value, internationally speaking. 

Moreover, Mr. Megson did talk about 
the production of plastics, but his 
words were merely the usual vague ones, 
“‘large quantities were produced,”’ ‘‘ con- 
siderable production,’’ ‘‘ manufacture was 
increased,’’ expressions which are not of 
much value. Yet he knows the real pro- 
duction. Why all this shyness? 

We talk glibly and with confidence on 
technical exactitudes, yet we cannot tell 
the world we are large producers of 
plastics. So far as most foreign countries 


are concerned there seems to be an 


amiable conspiracy to maintain the belief 


that the U.S.A. is not only the largest 


producer in the world, but also the only 


one. 

Of course, our figures are much smaller 
than those of America, but they are, 
nevertheless, very substantial. 

This secrecy does seem to go back to 
the bad old days when manufacturers 
wanted nobody to know anything at all 
about their businesses. 

Sometimes this reticence reaches absurd 
limits, as, for example, in a description 
of the production of polythene in our last 
issue; the author stated that the British 
plant now manufactures 2,000 times the 
production of 1938, without saying what 
““x’’ was. We can be fairly sure that 
the pilot plant produced more than one 
ton in that year, but if it had been 
10 tons we should have been more 
pleased, since 20,000 tons a year for pre- 
sent production is big, even for the U.S.A. 

We are also reminded of Mr. H. V. 
Potter’s paper on ‘‘ Post-war Planning.”’ 
In it he said: 

‘‘T have tried to figure out the extent 
of* our responsibility, but there are no 
figures available to me. Taking plastics 
material manufacturers, that is, the 
people who make the materials that many 
of you people use, from information I 
have, I estimate that we are at present 
employing about 8,000 operatives. If you 
add to this the supervisory staff, there is, 
we can assume, about 10,000. That is 
based on a certain amount of information 
that I have, and it looks as if it is about 
10,000 in all, which is not very large. 

“‘The moulding industry and the other 
branches of the plastics industry, taking 
the laminators, moulders, fabricators, and 
people who are classed as in the plastics 
industry, I figure employ about 30,000 to 
40,000, and with supervisory _ staff 
approximately 50,000. I do not see at the 
moment that this industry is employing 
more than about 60,000 to 70,000 people.’’ 

With the best will in the world, we 
cannot describe this as. anything but a 
lamentably vague statement. This is not 
Mr. Potter’s fault, but his position in the 
industry is sufficiently great to question a 
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recent pronouncement by Mr. Brenden 
Bracken that the plastics industry now 
employs 100,000 workers. 

Why cannot we have square figures? 


American Substitutes Exhibition 

On Tuesday, March 27, this exhibition at 
Berkeley Court, Baker Street, W.1, which 
has been kept ‘“‘ secret’’ for over three 
years, was thrown open to a few representa- 
tives of the Press. 

In the past only Service experts and 
industrialists have been allowed, by special 
pass, to study these substitute materials 
lent by the United States in order to study 
British production of Service equipment. 

Some of these substitutes had already 
been evolved in a like form in the United 
Kingdom, but we naturally welcomed an 
opportunity to study the latest American 
developments, particularly in view of our 
war-time limitations on their: manufacture. 
For this and other reasons Britain has not 
been able to provide a comparable exhibi- 
tion. At the present time there are between 
1,200 and 1,500 exhibits. These cover 
paper packing materials and fibrous pro- 
ducts, a wide range of plastic products and 
processes, glass, textiles, pharmaceuticals, 
metals and leather. 


Polyvinyl Chloride Scrap 

A fair amount of polyvinyl chloride scrap 
has always been available from the cable, 
sheet-using industries, etc., and is being 
bought and used for a variety of non- 
priority purposes by some concerns. 

The scrap is reprocessed, sometimes with 
the addition of plasticizer, and re-formed 
into sheets for cutting. Generally speak- 
ing, this is a sensible use of such ‘‘ waste,’’ 
but this treatment may possibly come under 
suspicion in certain circumstances, 

For example, phthalate plasticizers are now 
unfortunately, as rare as snow in Nigeria, 
and no doubt recourse is made to other 
types. The former types have, so far as 
we know, a clean bill of health from the 
toxic point of view, whereas some of the 
other commonly known plasticizers have 
not. The point of this note lies in the fact 
that certain manufacturers are putting 
tobacco pouches and, what is more 
important, waterproof bed sheets for 
children, on the market, and it would there- 
fore seem advisable that these manufacturers 
should convince themselves that the plas- 
ticizers they use are not suspect. 
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Fig. 1.—Pye switch 

with (on right) 

Perspex exhibition 
model. 





The Radio Components Exhibition 
and Plastics 


tropical potentiometer. 
has been extensively tested in ‘tropical 


HE emphasis at the Radio Components 

Exhibition (held at Grosvenor House 
on February 20-22) was on the develop- 
ment and production of equipment suit- 
able for use in tropical and sub-tropical 
climates, and plastic materials were 
much in evidence on most of the 
90-odd stands. 

Specially developed moisture-resistant 
mouldings were shown as part of com- 
pletely assembled switches and variable- 
resistance gear. Two examples are 
shown in Figs. 1 and 2. The first 
illustration shows a_ plunger-operated 
switch, developed by Pye Radio, Ltd. 
The exhibition model, which is shown in 
the picture, is totally enclosed and sealed 
in a Perspex cover. The _ standard 
range, however, is made up with a black 
moulded phenolic resin housing. 

This switch, which is also fitted with 
a synthetic-rubber protective cowl over 
the plunger, measures only 2} ins. by 
1} ins. by 1 in. approximately, excluding 
the plunger, can carry 5 amps. at 250 
volts (A.C.), and weighs only 2} ozs. 
It is completely sealed agairist oil, petrol 
and water. 

The second photograph shows a sec- 
tional view of the well-known Morgan 


This component 


conditions. The overlapping parts of the 
moulded cover are shown quite clearly in 
the photograph, and a special sealing 





Fig. 2.—Variable resistor by Morgan 
Crucible Co., Ltd. 














compound prevents moisture seeping in 
through this unavoidable joint. The 


internal metalwork is also protected 
against corrosion, and the moulding com- 
pound used is specially selected for use in 
humid atmospheres. 

Polyvinyl-chloride products were very 
much in evidence as extruded sleevings 
and wire-covering compounds. Sheet 
products were also shown on some stands. 
Seven different firms were exhibiting 
extruded sleeving of the vinyl types. It 
is not surprising that these stands 
attracted so much attention, because, as 
reported in a recent article in this journal 
(Tropic Proof Wiring, February issue, 
i945) plastic sleeving has been shown to 
be superior to many other types for use 
in tropical and humid atmospheres. 

Polythene products were more numer- 
ous than at last year’s exhibition. 
Injection Moulders, Ltd., showed a 
variety of products in polythene, includ- 
ing an injection-moulded spherical aerial 
housing, which, made in two halves of 
3-32-in. thick material, was approxi- 
mately 5 ins. in diameter. 

Other examples of work in polythene 
were shown on the stand of Tenaplas, 
Ltd., who also exhibited P.V.C. sleeving 
of all kinds and P.V.C. sheet material of 
various thicknesses. The polythene pro- 
ducts on this stand were all high-frequency 
cables with polythene as the dielectric. 
In the February issue of “‘ Plastics,’’ 
readers will have noted that Mr. P. C. 
Allen, in his article on the ‘‘ History of 
Polythene,’’ remarks about the use of 
polythene for H.F. cables in the early 
days of the war. On the Tenaplas stand 
a good many of these special cables were 
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Fig. 3.—New high-fre- 
quency cable by Tena- 
plas, Ltd. In this type 
the amount of material 
used is kept to a 
minimum. The cable 
is more flexible and 
less susceptible to 
cracking. 


(Photographs 
courtesy Tenaplas, Ltd.) 


shown and also a new type of low-loss 
cable developed in the firm’s research 
laboratories. Interwoven filaments of 
extruded polythene are used in this cable 
to increase the efficiency of the cable 
insulation at very high frequencies. The 
new cable is shown in Fig. 3. 

On the stand of the De La Rue 
(Plastics) Company, a number of samples 


of the work of the Universal Engraving 


Co., Ltd., were shown. This company 
specializes in engraving on_ plastics. 
Complete wiring diagrams of radio equip- 
ment were shown, executed in black and 
white on phenolic laminated sheet. One 
of these, quite a complicated job, 
measured nearly 18 ins. by 12 ins. 

A new use for Neoprene was shown on 
the stand of one of the firms making 
tubular capacitors for use in very arduous 
These 
capacitors are enclosed in a tubular metal 
can, with an end seal made of Neoprene. 
The lead-out connecting wires come 
through the Neoprene without providing 
a way which moisture could penetrate 
through to the paper and foil element 
inside. 

Almost all of the exhibitors had on 
view radio components constructed with 
plastic materials either in mouided or sheet 
form, and after an hour or two at the 
exhibition, which was run privately by 
the Radio Components Manufacturers’ 
Federation, under the auspices of the 
Radio Industry Council, a visitor could 
not fail to realize the degree to which the 
radio. industry and the plastics industry 
have co-operated throughout the war, and 
are dependent on each other for their 
joint prosperity in post-war years. 
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Melamine Plastics 
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By E. E. HALLS 


HE melamine resins are thermo- 

setting in character, and are formed by 
the condensation of melamine, which is a 
cyanide product, with formaldehyde. 
They are, therefore, somewhat similar in 
appearance and properties to the urea 
formaldehyde resins, over which they 
possess some advantages. From _ the 
melamine resins have been developed a 
range of commercial products akin to 
those derived from the better-known 
thermosetting resins, the phenolics and 
the ureas. Moulding powders, laminated 
sheet products, adhesives, varnishes and 
treated papers are included in this range. 
These materials possess some advantages 
over the corresponding urea products, 
and, in fact, in some instances over the 
phenolics. Although they are not very 
well known in this country, they are 


already widely appreciated in America, 
and have been quite extensively used on 
the Continent, particularly in Germany. 
Some information from these sources is of 
interest in preparation for the time whet. 
users in this country are freer to give con- 
sideration to such newer products. 

The American Cyanamid Co. of New 
York has been responsible for the develop- 
ment and manufacture of melamine resin 
products, and the following information, 
except where otherwise stated, is taken 
from their publication ‘‘ Melmac Mould- 
ing Compounds.”’ 

The basic melmac resin in the uncured 
condition is a colourless glassy solid; it 
is fusible and _ partially soluble in 
solvents. Subjected to high temperatures, 
the resin undergoes a rapid chemical 
change and it becomes infusible and 





Fig. 1.—Melamine (Melmac) distributor used on 18-cylinder radial aircraft engine. High 
arc resistance and dielectric strength of these mineral-filled melamine resins make them 
very suitable for this application. 
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Fig. 2.—Examples of the 
melamine resin harness 
parts for a Rolls-Royce 
Merlin aircraft engine. 


insoluble, ard the 
product is odourless, 


tasteless and, in 
general, chemically 
inert, thus the 


melamine resin is 
a thermosetting or 


heat - hardening 
material. 
In the uncured 


condition: the mela- 
mine resin can be 
used for producing 
adhesive and varnish 
solutions. These solutions can _ be 
employed for the impregnation of papers 
and fabrics for the production of lamin- 
ated sheet products, translucent or 
opaque varieties. They also serve as the 
adhesive bonding agent for plywood, as 
well as in general for the basis of adhesive 
solutions and stoving enamels or varnishes 
for metal-finishing purposes. 

Again, the uncured resin in solid form 
can be compounded with the usual types 
of fillers, cellulose, chopped fabric and 
mineral fillers, to yield thermosetting 
moulding powders. Each of these types 
warrants separate discussion. They have 
possibilities in all fields on account of 
good mechanical strength, high dielectric 
strength and high arc resistance, and 
excellent surface hardness, with special 
aptitude for resistance to scratching. Fig. 
1 shows one application which speaks for 
itself—the melmac distributor used on an 
18-cylinder aircraft engine. Not only are 
the electrical characteristics of arc resist- 
ance and dielectric strength confirmed by 
the Services’ adoption of this plastic. in 
this critical application, but also the 
dimensional stability and inertness, and 
mechanical strength in all respects, are 
demonstrated. 

Melmac 1077 is a melamine resin mould- 
ing material having alpha-cellulose as 
filler. It is similar in appearance to beetle 
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The basic resin is 


moulding material. 
colourless, and the cellulose filler is a pale 


white. Therefore, the moulding com- 
pound in its unpigmented condition yields 
pearl white, translucent mouldings. By 
suitable choice of dyes and pigments, and 
their incorporation in the moulding com- 
position, a range of coloured mouldings 
in opaque or translucent forms can be 
produced. These have a colour fastness 
dependent only upon the dye or pigment 
incorporated in the moulding powder. 

Melmac 1077 is claimed to be superior 
to the beetle urea products in that it 
possesses greater water resistance, better 
resistance to staining by food, better 
resistance to abrasion, to acids and 
alkalies, and superior heat resistance. 
This superiority has been demonstrated 
in service by commercially moulded 
buttons and tableware, both of these 
applications having been approved for 
the Services. 

Melmac 1077 moulding powder is sup- 
plied in lever lid composition drums, nor- 
mally 200 Ib. net, and the only real 
requirement for storage is a cool, dry loca- 
tion. Cold storage and cold are both 
advantageous in so far as they protect the 
composition against change in flow char- 
acteristics; but when used in the moulding 
shop it has to be remembered that, for 
best moulding conditions, the material 
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should be at least at room temperature 
before placing in the die. 

Melmac 1077 can be pre-formed on all 
automatic machines which are suitable 
for the tableting of urea and other 
thermosetting moulding compositions, .and 
it is found that the cohesiveness of the 
melmac is equal to that of other 
moulding powders. The dies should be 
polished by lapping rather than by cir- 
cumferential polishing, as this permits of 
easier ejection of the preforms. Again, 
the preform dies should have a taper of 
0.002 in. per inch of depth, with the maxi- 
mum opening at the top of the die. The 
density of melmac 1077 is higher than that 
of the beetle moulding powder made by 
the same concern. Comparative values 
are given as 65 to 70 for the current 
melmac 1077 range, against 55 to 65 for 
the beetle, and these have to be taken 
into account when adjusting tablet- 
weights. 

It has been shown from experience that 
to prewarm the melmac 1077 moulding 
powder is advantageous, because thereby 


many of its properties are improved and 
the production cycle can be accelerated. 
Compared with the beetle urea moulding 
powder, a longer period of prewarming 
can be tolerated, and this operation is not 


so critical. Best results are obtained when 
the powder is charged into the mould at 
180 to 190 degrees F., this holding good 
whether the prewarming device is of oven 
type, platen type or any of the other 
modern methods used for similar thermo- 
setting moulding compounds. In general, 
oven temperatures of the order of 220 to 
240 degrees F. are advocated, and are 
preferred to using shorter times at higher 
temperatures. However, correct-relation- 
ship between the oven temperature, agita- 
tion of the moulding powder, and the 
mass of the latter to be heated has to. be 
afforded sufficient study in order to derive 
maximum benefit from any prewarming 
facilities. 

It seems evident that prewarming 
should be resorted to because the condi- 
tions imposed are not critical, yet the pro- 
cess ensures that the ultimate level obtain- 
able in electrical and physical properties 
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is secured. Further, components pro- 
duced are of better appearance, and gas 
and flow marks are more readily 
eliminated. 

Melmac 1077 remains plastic in the 
mould for a longer period than does beetle 
urea, and this extended period of flow of 
the melmac material obviously allows. of 
greater flexibility in moulding. On the 
other hand, it sets up in the mould more 
rigidly than does beetle, and, therefore, 
for ejection of the component, either a 
greater pressure is needed or a greater 
mould taper and polish must be provided. 
Chromium-plate finish to the moulds is 
advocated whenever practicable, as it not 
only facilitates ejection but assists in 
ensuring the best possible finish. 

Regarding flow range, melmac 1077 is 
marketed in flow ranges approximately 
the same as for beetle urea powders, and 
selection can be made of a powder of 
appropriate flow number without any fear 
of adverse influence upon the properties 
of the moulded article. 

The temperature range for the moulding 
of melmac 1077 is 300 to 345 degrees F. 
with large articles and heavy sections pro- 
cessed at the lower end of this range, and 
small items such as buttons at the higher 
end. 

The following information serves as a 
guide to moulding conditions. The manu- 
facturers advise for large pieces having a 
draw that the powder be prewarmed or 
preheated and breathed. When the draw 
is short, 2 ins. or less, a short preheat of 
10 to 20 seconds and a short breath of 
five to 10 seconds towards the end of the 
cycle result in good components. For 
longer draw pieces, prewarming is more 
satisfactory. A moulding temperature of 
300 degrees F. + 5 degrees F. has been 
found to be the optimum for pieces of 
long draw. At this temperature of 300 
degrees F., the cure time for optimum 
resistance to water and to cracking is 24 
to 44 minutes on a section of }-in. thick- 
ness, including the cycle. 

On components with little or no draw 
the moulding pressure ranges from 2,000 
to 4,000 lb./sq. in. For draw pieces the 
pressure required can be derived by add- 
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Table 1.—Approximate moulding conditions of Melmac 1077. 
: Pressure 
Part Area — as a Parts/LB Tenner. —s. Cure Lady 

Buttons jin.-2ins| — 300-1,000 320-345 42 +? min. Flash 
Buttons jin.-2ins.| — i 80-300 300-330 -2§ min. 
Tableware 

Cups 5-8 3-5 BS 6-10 310-340 15-30 1-3 min. | Semi-positive or 

Plates 30-80 1 as 3-8 310-340 40-100 | 13-3 min. loose positive 





























ing 700 lb. per sq. in. to the basic pressure 
of 2,000 to 4,000 lb./sq. in. for each inch 
of vertical draw. 

The melmac 1077 materials so far 
developed are recommended only for com- 
pression moulding. 

Well-cured products show no surface 
attack or loss of gloss after boiling for 
10 minutes in a solution of sulphuric acid 
in water, concentration of 1 per cent. of 
weight. Components indifferently cured 
exhibit a satin-like or chalky finish when 
tested by this method. 

A numerical guide to moulding 
melmac 1077 is given by the tabulated 
data for approximate conditions given in 
Table 1. 

For finishing moulded components, the 
same technique as are used for beetle urea 
mouldings may be applied. 

The attractive commercial field for 
melamine alpha cellulose-filled mouldings 
embraces applications in which bright 
colours, resistance to boiling water, to 
staining and to abrasion, are primary 
features. Buttons withstand very severe 
laundering conditions and tableware with- 
stands arduous conditions of staining and 
washing. Melmac 1077 is superior to 
beetle urea in these applications. 


Mineral-filled Melamine Moulding 
Compounds 
The mineral-filled variety of melmac 
moulding compounds are designed in the 
first instance for industrial applications in 
which electrical requirements of arc resist- 
ance and good dielectric strength and 
where heat resistance are qualities of 
primary importance. It is claimed that 


higher arc resistance is obtained than 
with any other synthetic plastics avail- 
able. Outstanding properties over a wide 


range from high to low temperatures 
(400 degrees F. to — 40 degrees F., 
205 degrees C. to — 40 degrees C.) render 
mineral-filled melmac mouldings suitable 
for use in aircraft, automotive and trac- 
tion ignition components and for electrical 
appliances such as circuit breakers, ter- 
minal blocks and_ electrical control 
apparatus. Lower water absorption is 
said to be one obviously advantageous 
property which renders these mouldings 
little affected by weather conditions, and 
high humidities exert little or no adverse 
influence upon electrical insulation 
qualities. ° 

Several grades of mineral-filled melmac 
moulding compounds are available to 
meet specific needs, and data covering 
their physical and electrical character- 
istics are given in the apperided tabulated 
information. 

Brief notes upon the preparation, 
moulding: and finishing of the mineral- 
filled melmac compounds are given in the 
following. 

A range of plasticities is available. An 
extremely soft flow is satisfactory for 
intricate transfer mouldings. An exceed- 
ingly hard flow can be used for small 
compression moulded components. - The 


Table 2.—Flow Ranges of Mineral-filled 
Melmac Moulding Powders. 





General 


Plasticity Type of application 


Flow 





P.S.1. 250-350 | Very soft | For large, intricate mould- 
ings, generally transfer 
moulded. 

Medium | For general purpose 
transfer or compres- 
sion moulding. 

For compression moulding 
of relatively small, 
simple parts. 


P.S.1. 400-600 


P.S.1. 650-800 Hard 
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variable requirements of other articles 
can be satisfied with grades of inter- 
mediate flow values. The soft flow grade 
flows at about half of the pressure 
required for the softest commercial 
phenolic or urea materials. 

Table 2 summarizes the typical flow 
ranges in which the mineral-filled mel- 
macs are produced, and it is stressed that 
the properties of the finished components 
are not dependent upon these plasticity 
values. 

The mineral-filled melmac compositions 
are supplied in airtight containers of 250 
to 300 lb. contents. Stability is good 
when compared to the urea compound, 
but storage should be under cool, dry 
conditions. This ensures retention of the 
original moulding properties of the 
powder and the corresponding good quali- 
ties in the finished product. The pow- 
ders are provided in granular form and 
can thus be readily charged intothe die by 
normal bulk-loading methods, and are 
easily adapted to manual or to automatic 
preforming methods. 

For preforming the 
melmac compositions, highly polished or 
chromium-plated preform dies are advo- 
cated, because with all grades more pres- 
sure is needed for ejection. The polishing 
of dies should be achieved by lapping and 
not by circumferential polishing. Tapered 
preform, dies are essential, with a taper 
of 0.002 in. per inch of depth, with the 
maximum opening at the top of the die. 

The precaution of rolling full drums of 
moulding powders before use is recom- 
mended to assist in assuring closer weight 
control of tablets. Another practical 
hint is to incorporate from 1 to 2 per 
cent. of zinc stearate per pound or two 
of the material which is first passed 
through the machine. Operations are 
said to be greatly facilitated by this pro- 
cedure. These first preforms can be used 
to ‘‘break-in’’ a new mould, and the 
moulded parts then discarded. Supple- 
mentary lubrication of these materials is 
not recommended and, beyond certain 
limits, valuable properties in the com- 
pound are endangered. 
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Large and intricate mouldings are 
produced by compression and by transfer 
methods, depending entirely upon the 
design of the component. The physical 
and electrical properties of the component 
are said to be independent of the mould- 
ing method used. 

Hardened steel moulds of the type and 
design normally used for other thermo- 
setting compounds are satisfactory. How- 
ever, it is necessary to check individual 
dimensions in order to determine whether 
the shrinkage allowance calculated for 
other materials is correct for the mineral- 
filled melmac composition. The use of 
an experimental die is advocated at the 
start of a new job. In this way a more 
accurate determination may be made of 
the tolerances and shrinkage allowances 
that are necessary, because shrinkage 
may vary, depending upon the form of 
the moulded component. 

As before stressed, mineral-filled plas- 
tics of all types must be run in highly 
polished steel dies, preferably chromium- 
plated. Ejection is facilitated and tool 
life is increased. 

The following serves as a guide to the 
factors which determine whether a com- 
ponent should be moulded by transfer or 
by compression methods :— 

(a) When close dimensional tolerances 
are to be maintained, transfer 
moulding is generally preferable. 

(b) When large variations in cross- 
section of the component, or quite 
thick cross-section is involved, 
transfer moulding is preferred. 

(c) When the pressure available is 
limited, compression is preferred. 

(d) The location and type of inserts, 
and the design of the co nent, 
have a bearing upon the moulding 
method to be adopted. Inserts 
which are sturdy and well secured 
in a component which is not too 
intricate in design lend themselves 
to compression moulding. If the 

inserts are not well secured or are 
delicate and if the component is 
intricate in shape, transfer methods 
are frequently used. 
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(e) When an insert or core is supported 
between two halves of a mould and 
the mould must be closed to hold 
it in place, transfer moulding is 
preferred. 


(f) When a mould consists of several 
loose parts that have to be clamped 
tightly together to prevent leakage 
of the compound during moulding, 
transfer methods are used. 

Warning is given that with transfer 
moulding even a good weld reduces the 
strength of the mouided part. Mould gat- 
ing must be arranged to avoid welds at 
critical points or sections subject to strain 
of either a physical or electrical nature. 

If prewarmed, melmac mineral-filled 
compounds are more perfectly moulded. 
The closer that the moulding composition 
is brought to the mould temperature 
prior to loading into the die or pot the 
better will be the resultant component. 
Prewarming causes volatile matter to be 
driven off, and thereby physical and 
electrical properties are improved. The 
more volatile matter that is driven off by 
prewarming without affecting the final 
closing of the mould the better will be 
the insulations characteristics of the 
finished component. 

For prewarming, oven temperatures of. 
200 degrees to 350 degrees F. can be used 
to give material temperatures of 160 
degrees to 220 degrees F. The time 
period may be from 3 to 20 minutes, 
dependent upon the weight of powder 
heated. 

One method of prewarming uses a 
rotary oven. The material is constantly 
agitated and is more uniformly pre- 
warmed than in stationary ovens. The 
heating means may be electrical or steam; 
infra-réd lamps can be used. 

Another method uses tray ovens, like- 
wise heated by electrical elements, steam 
heaters or infra-red lamps. The moulding 
composition should be spread thinly on 
the heated trays, and hot air circulation 
should be employed. Accurate control 


must be provided to avoid precuring. 
Thick tablets are difficult to prewarm in 
this manner. 

High-frequency electrostatic preheating 
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can also be used advantageously. Pre- 
curing must be avoided whatever pre- 
warming equipment is used. It is recog- 
nized by the appearance of light-coloured 
or Opaque spots on the moulded parts or 
by improperly filled mouldings. 

Average mould temperatures are 285 to 
300 degrees F., regardless of the method 
of moulding. Individual temperatures 
vary from 280 degrees F. for large, thick- 
sectioned parts, to 360 degrees F. for 
relatively small and thin-sectioned com- 
ponents. When short cures are required, 
for production reasons, higher tempera- 
tures up to 360 degrees F. are advocated 
to ensure maximum water and weather 
resistance. 

Pressures for transfer moulding may 
range from 4,000 to 20,000 lb./sq. in. 
Simple components can employ the lower 


Table 3.—Curing Time for Mineral-filled 
Melmac, 4 ins. dia. Discs at 300 to 310°F. 








Cross-section Compression Transfer 
{ in. 24 mins. 24 mins. 

in. 4-5 mins. mins. 

} in. 8-10 mins. 4-5 mins. 

in. 12-15 mins. 5-7 mins. 











pressures, but large and intricate mould- 
ings usually must be given the higher 
pressures. From 10,000 to 14,000 lb./ 
sq. in. represents the average values used 
in transfer moulding. 

For compression moulding, the pressure 
may vary from 1,000 to 6,000 Ib./sq. in., 
dependent upon the size of the component 
and its draw. 

Relatively simple moulding cycles are 
employed. Increased flexibility to them 
is given because of the slow set of the 
mineral-filled ‘melmac compositions, so 
that they do not stiffen rapidly during the 
moulding operation. This permits of 
straight closing of the mould, whether 
compression or transfer methods are used. 
If gas marks, streaks or blisters result 
when prewarming, and straight closing of 
the die are resorted to, then breathing or 
preheating in the mould can be adopted 
to eliminate such faults. 

Curing time at any given temperature 
is a function of the thickness of the com- 
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Table 4.—After-baking Conditions for 
|Mineral-filled Melmac Mouldings. 








Cross-section — Temperature Baking time 
in. 270°-3000F. 14-15 hrs. 

i in. 2300-2500F. 24 hrs. 
sin. ~200°-2200F. 24 hrs. 











ponent. In Table 3 some data are given 
as a guide; they appertain to 4-in. dia- 
meter discs moulded at 300 to 310 degrees 
F. Properties of electrical insulation, 
dielectric strength, power factor and 
dimensional stability are improved by 
subjecting the components after moulding 
to a baking treatment. However, this 
must be carried out carefully because if 
either the temperature or time period is 
excessive cracking may occur through 
heavy sections or around inserts. The 
tabulated data given later show some of 
the benefits to be derived. A guide to the 
optimum temperatures and baking times 
for various thicknesses of article are given 
in Table 4. 

The mineral-filled melmac mouldings 
are as simple to finish as are the other 
thermosetting mouldings. Small parts of 
simple configuration can be barrel-treated, 
but the normal sanding and grinding tech- 
niques can also be applied. After finish- 
ing to remove flashes, if the skin of the 
moulding has been damaged, polishing is 
resorted tq if the maximum is required 
from the properties of the material. 

The mineral-filled mouldings are more 
difficult to machine than wood-flour or 
alpha-cellulose-filled plastic articles, due 
to their more abrasive nature. Normal 
equipment may be used, but carbide- 
tipped tools should be employed on 
account of their longer life. Holes can 
be drilled satisfactorily. If heavy metal 
inserts need to be machined, care must 
be exercised because of the danger from 
the heat generated. Liquid coolants 
should be used freely. 


Melamine Mouldings With Filler of 
Chopped Cotton Fabric 
Melmac mouldings having chopped 
fabric as fillers are designed for industrial 
and domestic applications when. resistance 
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to shock has to be included in the qualities 
of the article. The domestic, or general, 
field uses these impact-resistant mouldings 
for shock-proof tableware and service 
trays. They have a hard, scratch-proof 
surface, are odourless and tasteless, little 
affected by boiling water or by staining, 
and they are very resistant to heavy 
abuse. Industrial applications include 
large circuit-breakers and heavy-duty 
handsets. Electrical arc resistance, resist- 
ance to fire and high flexural strength are 
primary reasons for their selection and 
successful use. They are classed as 
medium impact materials, but Izod 
impact test values shows their marked 
ability to absorb shock. This is due to 
extremely high flexural strength. 

The melmac impact moulding composi- 
tions are supplied in the form of loose 
particles which have a bulk factor of 
from ten to fifteen to one. Black and an 
opaque mottled white are the two colours 
available at present. Several grades are 
offered, each with its own specific merits 
to meet particular needs. Details of their 
electrical and physical properties are 
included in the tabulated data. Brief notes 
upon the preparation and moulding, and 
finishing technique, of these materials is 
given below. 

The melmac_ chopped _fabric-filled 
moulding materials are packed in 30-lb. 
paper bags, which should be stored in a 
cool, dry place so as to ensure retaining 
the original moulding characteristics of 
the material. They are supplied in softer 
plasticities than other thermosetting 
plastics containing the same type of filler, 
and they mould with the minimum of 
resin segregation. 

The melmac impact moulding powders 
are not readily preformed, although hand 
preforming similar to that practised on 
the other thermosetting impact composi- 
tions is satisfactory. 

Large intricate mouldings are produced 
by the compression and by the transfer 
methods, dependent upon the design of 
the component. The resultant product 
retains its electrical or physical properties 
independent of its method of production. 
Vertically positive type moulds are recom- 

: F 
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mended in order to simplify finishing 
operations and to eliminate the exposure 
of fabric at the finishing line. 

Moulds should be highly polished and 
preferably chromium-plated. High mould 
polish and good taper are essential 
because rather more pressure is required 
to eject mouldings of the impact quality 
than is necessary with melmac 1077 or 
mineral-filled melmac. To _ lubricate 
mould surfaces prior to initial loading, 
zinc stearate or carnauba wax is recom- 
mended. 

The choice of transfer or compression 
methods depends upon the same factors 
already enumerated for the mineral-filled 
melmac moulding compositions. 

Prewarming is strongly recommended 
because it promotes more perfect mould- 
ing. The closer the temperature of the 
moulding material to the temperature of 
the die before it is fed into the die, the 
better will be the resultant component 
physically and electrically. Prewarming 
may be achieved at temperatures from 
160 degrees F. to 200 degrees F., ‘with 
periods from 8 to 25 minutes, conditions 
being dependent upon the load of material 
to be heated and the method employed. 
When electrically or steam-heated sta- 
tionary ovens are used the layers of com- 
pound on the trays must be thin, and the 
warm air must be kept in constant cir- 
culation. Preforms must be thin in order 
to secure the maximum of heat penetra- 
tion. Infra lamp heating, of course, can 
be used, but the same comments’ apply. 
Rotary ovens have not proved very satis- 
factory because of the high bulk factor 
of the material. Electrostatic methods 
using high-frequency heating are useful. 

Prewarming should not be avoided 
because it assists in rendering the mould- 
ing powder gas free, in minimizing resin 
segregation, and in producing finished 
mouldings free from strains and having 
maximum electrical characteristics: 

Mould temperatures depend upon the 
size and thickness of the component to be 
produced, and may vary from 275 degrees 
to 350 degrees F. Large thick sections 
usually utilize the lower end of this range, 
and small thin sections use the upper end. 
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The temperatures apply to compression 
and to transfer methods. 

The pressures for transfer moulding 
vary from 10,000 to 30,000 lb. per sq. in. 
The lower pressures may be used for 
simpler parts and the higher pressures for 
large intricate components. 

For compression moulding, pressures 
from 2,000 to 6,000 lb. per sq. in. are 
used, dependent upon the size and con- 
figuration of the component and upon its 
draw. 


With regard to the moulding cycle, the , 


melmac impact materials are best 
moulded by a simple straight closing of 
the mould. Bumping or breathing of the 
mould is not recommended. This is 
because of the nature of the filler, which 
makes it desirable to keep the compound 
moving uniformly, and slowly taking 


Table 5.—Cure Times for Compression 
Moulding 4-in. Dia. Discs, Melmac Impact 








Grade. 
Cross Sections Time—minutes 
din. 4 
dyin. 6 
sin. 10 








shape, thereby avoiding resin segrega- 
tion or the tearing of the form. Strain 
lines and weakened sections are largely 
avoided if these recommendations are fol- 
lowed. The very high bulk factor of the 
moulding composition, and the nature of 
the filler, offer much resistance to the 
rapid closing of the die. During this 
relatively slow closure the escape of air 
and volatile matter is possible, and this 
generally makes breathing unnecessary. 
As with all the other melmac types, the 
impact grade remains plastic in the mould 
for a longer period than most thermo- 
setting types and this permits of greater 
flexibility in the moulding operation and 
should prove of special value with the 
flock-filled grades. 

Complete cure ensures that the opti- 
mum in physical and electrical proper- 
ties is secured; overcure is evidenced by 
small hair-line cracks on the surface of 
the mouldings when they have cooled. 
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on Table 6.—Table of Properties. 
1g Melmac 1,077 Melmac Mineral filled Melmac 
1. Alpha- P-3,020 

‘ cellulose Chopped- 
or filled cotton filled 592 S-6,003 P-6,004 

(See Note 1 | (See Note 2 Lares Note 3 | (See Note 4 | (See Note 5 

Or below) below) below) below) below) 
es Electrical Characteristics 
re Arc resistance—A.S.T.M. .. a és 125 secs. 111 secs. 133 secs. 175 secs. 186 Secs. 
n- Tracking resistance ,, oo ee Pe Excellent Good Excellent Fair Excellent 
ts Dielectric strength—A.S.T.M. 

Short time method (specimen .080 in.) 
1e Room temperature 
| . Specimen as moulded oF 340 V/M. 270 V/M. 535 V/M. 440 V/M. 470 V/M. 
st Specimen baked 40 hrs. at 220°F, |. _ _ 510 V/M. 450 V/M. 480 V/M. 
of At 100°C. 
1e Specimen as moulded ee 240 V/M. _ 490 V/M. 445 V/M. 415 V/M. 
, Specimen baked 40 hrs. at 2200F, |! _ _ 520 V/M. 490 V/M. 430 V/M. 
1S 
‘h roe factor—60 cycles 
. A.S.T.M. method (specimen .080 in.) 
1d Specimen as moulded re 3.7% 10%, 11% 14% 
1g Specimen baked 40 hrs. at 220°F, |: — — 4.5% 6% 9.9% 

Power factor—106 cycles 
A.S.T.M. method (specimen .080 in.) 
Specimen as moulded x 2.9% > 4G 3.8% 2.8%, 44%, 
Specimen baked 40 hrs. at 220°F, |! —_ — 3.0% 1.8% 3.5% 
ve Pits constant—106 cycles 
. method (specimen .080 in.) 
gy best as moulded os 7.0 7.2 5.65. 5.8 6.7 
Specimen baked 40 hrs. at 220°F. mi _ _ 5.30 5.7 6.5 
Physical Characteristics 

Specific gravit a <s 1.49 1.4 1.7 1.98 1.98 

Impact—lIzod ft. / /Ib. ” its a 26 686 326 .308 325 
ond Flexural—A.S.T. M. Ib. /sq. in. pe ae 14,000 14,000 9,280 9,180 11,180 

Deflection ee i 62 49 27 21 25 
1- Tensile strength—A. S.T.M. a ibe 7,570 7,000 - 5,900 5,920 6,620 
in Coefficient of Expansion — 7 re. 44x 10-6 — 37 x 10-6 22 x 10-6 22x 10-6 
| Heat distortion ea ‘fe 4100F _ 266°F. 266°F. 410°F, 
4 HO absorption—AS.T.M. 2. : 0.68% 1%, 0.13%, 0.07% 0.07% 
) - 

Shrinkage—mould in./in. .. ae .. |-005in.—.007in.|.003in.—.004in. -006 in. .0057 in. -0054 in. 
1€ After 8 hrs. at 220°F. ., ‘Ki .. |-004in.—.005in.|.002in.—.003in. .001 in. 002 in. 0029 in. 
of After 48 hrs. at 2200F. .. ae .. |-010in.-.012in.|.005in.-.006in. -0027in. .0031 in. 0044 in. 
1e Heat resistance—} in. test piece 220°-250°F. 300°F. 375-4000°F. 00°F. 
is —up to } in. a 220°--250°F, 250°F. 300°F, + — 
ir 1. Melmac 1!,077—General Characteristics. 
is This material is superior to Beetle and other urea Iding compositions because it possesses better 





resistance to water, heat, food staining and abrasion. The moulding and preforming characteristics are 
y- equivalent to urea material. 

















ne 2. Melmac 3,020—General Characteristics. 2 
This material is a chopped-cotton impact material characterized by very high flexual strength. It possesses 
ld very good dielectric, arc resistance and flame resistance properties. The resistance of this product to 
o- water and food staining is excellent. 
3. Melmac 592—General Characteristics. 
er This material is recommended for its general adaptability to most bagpipe insulation applications. It 
id possesses good arc resistance, dielectric strength, heat r and Idi characteristics. Its 
physical properties are excellent and this material is readily woke around large inserts. It is 
he satisfactory for either transfer or compression methods. 
4. Melmac S-6,003—General Characteristics. 
A This product possesses the highest heat resistance of all the Melmac Iding ds. It also 
ti- possesses good arc, dielectric, and moulding characteristics. Its uniformity of arc : resistance is not quite 
r- so good.as Melmac P-592 and 6,004 materials. This material is not rec d for Iding around 


large inserts. It is satisfactory for either transfer or compression moulding. 


by 5. Melmac 6,004—General Characteristics. 

of This material has excellent arc resistance, dielectric strength, heat resistance and moulding characteristics, 
It is a product possessing considerable brittleness and for this reason is not recommended for use on 

d. parts to be subjected to physical stresses or abuse. It is not rec ded for Iding around large 





inserts. It is satisfactory for either compression or transfer moulding. 
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Table 5 gives a guide to curing times 
for the compression moulding of discs 
of 4-in. diameter, but in various thick- 
nesses, the moulding temperature being 
310 degrees F. For transfer moulding, 
the cycles are shorter, especially on 
heavier sections. 

The test for cure previously detailed 
(10-minute boiling in a 1 per cent. soiu- 
tion of sulphuric acid) can be applied. 
Proper cure shows no surface attack or 
loss of gloss; poor cure reveals a satin- 
like or chalky finish under this test. 
Well-cured parts are resistant to boiling 
water and to most types of food staining. 

For finishing, the melmac impact 
materials respond to the usual methods 
applied to other rag-filled thermosetting 
mouldings. 

As an illustration of the uses of chopped 
melmac moulding compounds, moulded 
mess trays have been manufactured for 
the U.S. Army Medical Corps. These 
trays possess high flexural strength, low 
water absorption and good surface. Mak- 
ing use of high arc resistance, dielectric 
strength and flame and shock resistance, 
circuit breakers and telephone hand sets 
for heavy-duty service are also being 
made. 

Table 6 represents data on many of the 
melmac melamine moulding materials in 
compact form. It is self-explanatory, 
except that some notes on the Rim Arc 
Test are necessary. It was developed by 
the Stamford Laboratories for the testing 
of plastic materials for arc resistance and 
to supplement the A.S.T.M. arc resistance 
test D495-42. 

For the rim arc test, a moulded test 
piece is employed in the form of a flat- 
bottomed 4-in. diameter dish having }-in. 
rim around the edge. The intersection of 
the rim and the bottom is rounded to a 
5-32-in. radius on the outside. The thick- 
ness of the moulding is about 0.075 in. 

The testing apparatus comprises a turn- 
table that can rotate at 2-3 r.p.m. and a 
pair of pointed electrodes which touch the 
sample, one above and one below the 
rounded juncture of the rim with the 
bottom of the sample. The electrodes are 
those normally used. for the A.S.T.M. test 
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and are tipped with a tungsten point 
similar to a lead pencil. 

While the constants of the A:S.T.M. 
test are maintained as far as possible, a 
continuous arc is used, and therefore no 
time-interruption mechanism 1s required. 

In carrying out the test, a sample is 
placed over the turntable, the electrode 
points are brought into contact with the 
rim, the turntable.motor is started, and 
then the arc switch is thrown. Whenever 
the material breaks down and conducts, 
the arc switch is shut off for a few seconds 
until the carbonized path has moved by, 
and then again switched on to continue 
the test. 

A set of conditions has been estab- 
lished as being an adequate measure of 
the quality of the moulding material, 
viz. :— 

1. A maximum of 10 revolutions for 
each test. 


2. The test is stopped when five 
breakdowns have occurred in one 
revolution. 

3. The results are expressed as the 
number of breakdowns in_ each 
revolution, e.g. :— 

(a) 0O—0—0. 

(b) 0—0—3. 

(c) 0O—2—5. 

(d) 0O—5. ~ 
It is claimed that, from the results of a 
large number of tests made by the two 
methods, it seems apparent that the rim 
arc test provides a measure of the fre- 
quency of occurrence of premature break- 
downs or of areas of low arc resistance. 
The test will locate any areas of poor arc 
resistance due to a blending or combina- 
tion of resins. The apparatus is shown 
in Figs. 3 and 4. 

Further data upon the melmac mould- 
ing compositions is given in graphical 
form. Fig. 5 gives short time and 
step-by-step dielectric strength values 
for }-in. mineral-filled material for tem- 
peratures from 60 to 400 degrees F. 
Fig. 6 gives the, relationship between 
cure rates and mould temperature. for 
alpha cellulose-filled melmac of 0.070-in. 
section. Fig. 7 shows similar data for 
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Fig. 3.—Arc resistance of ‘« mixed’’ plastics 
is tested by the Rim Arc Tester. 


the chopped cotton fabric material in 
0.125-in. thickness. Fig. 8 summarizes 
ageing shrinkage at 220 degrees F. for 
the various types of melmac, showing the 
marked superiority of the mineral-filled 
varieties in this respect. Finally, a 
schematic connecting line pressure, mould 
area, and ram size with mould pressure is 
given in Fig. 9. 


Other Melamine Resins 

Melamine resins under the patented 
trade names of melmac and melurac are 
also produced for thermosetting resinous 
bonding of various sheet materials such 
as cloth, asbestos, glass fabric, paper and 
purified wood cellulose. The laminations 
so produced are used for aircraft parts 
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Fig. 5.—Short-time and step-by-step di- 
electric strength values for -in. mineral 
filled material for temperatures from 60 to 
400 degrees F. 
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Fig. 4.—Electrodes touch the rim of the 
plastic as it revolves on a turntable. 


as well as for electrical, mechanical and 
decorative purposes. 

The melmac laminating resins of the 
melamine formaldehyde class range from 
very hard to very flexible. The laminates 
are produced by high- and low-pressure 
techniques. The resultant sheets are 
characterized by exceptional qualities of 
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Fig. 6.—Relationship between cure rates 
and mould temperature for alpha cellulose- 
filled melamine of 0.07-in. section. 












MOULD TEMPERATURE vs. CURE TIME 
MELMAC CHOPPED COTTON 
FABRIC FILLED MATERIAL 
CROSS SECTION ‘125 INS. 
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MOULD TEMPERATURE ~ °F. 


Fig. 7.—Relationships between cure rates 
and mould temperature for fabric-filled 
material 0.125 ins. thick. 


colour fastness, arc resistance, heat resist- 
ance and non-inflammability. 

The melurac laminating resins include 
improved materials of melamine-urea 
base, and they create special interest for 
the production of laminated plastics at 
pressures as low as 30 Ib./sq. in. It is 
stated that by using the bag moulding 
technique and inexpensive moulds, a 
multitude of laminates are 
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52. They are among new adhesives 
introduced into the aircraft industry 
for joints in plywood components. 
They have also been used for making 
joints in pressboard, the joints having 
to be oil-resisting and __ electrically 
sound. These glues replace casein, 
dextrine and starch-water soluble pro- 
ducts, which are used at ordinary tem- 
peratures and mioderate pressures, and 
compete with the alcohol spirit solutions 
of phenol formaldehyde resins which are 
employed at higher. pressures and tem- 
peratures of about 120 degrees C. 

The original gives test values to indi- 
cate the mechanical and_ electrical 
strengths of joints made with various 
glues. The test pieces were made from a 
fine texture hard pressboard of specific 
gravity 1.35. They were cut in strip 
form and bevelled on a ribbon grinding 
machine. The test piece is shown in 
Fig. 10; which also shows its dimensions. 
The glues tested were as follows:— 


1. Ordinary bone glue, liquefied by 
heating. 

2. Acetylated cellulose in organic 
solvent, the surfaces being placed 
together immediately after application 
of the adhesive. 

3. Melamine glue, a Swiss-made car- 
bamide resin in aqueous solution, 
concentration 50 per cent. by weight. 

4. Kaurit glue, a German-made 
urea-base aqueous adhesive. 


5. Tego-glue-film, a thin paper 
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Table 7.—Strength, Tests on Glues Using Table 8.—Electrical Strength Through Glued 


Pressboard Specimens. 
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Joint in Pressboard, 5 mm. Thickness. 






















































Duration | Mean Mean . | Electric strength, kilovolts 
Sample | Glue used for | of pres- | tensile | tensile Sample} Glue — for 
No. junction surein | load | strength ei tata Test A Test B 
minutes | kgs. |kg./sq.cm. 
1 Kaurit glue a 75 70 
1 Bone glue - 6 140 390 : 
2 Acetylated 2 Melamine glue .. 76 69 
cellulose - 10 142 395 
; eee. i = — 
5 Tego glue film’. 6 125 350 The electric strength of the glued junc- 
tions of test strips as in Fig. 10 (except 
Note: Tensile strength of the pressboard itself, thickness 5 mm.) was tested after 24 


855 kg./sq. cm. in machine direction and 496 kg./sq. 


cm. in the cross direction. 


coated on both sides with a special at 105 degrees C. for 72 hours. These 


phenol-formaldehyde resin. 


Immediately after the test pieces were perature. Voltage was gradually raised 
coated, gluing was completed by pressing and maintained in 1 kilo-volt steps for 
the specimens between two smooth brass one minute. The testing period is illus- 
plates at 100 to 110 degrees C. and 150 trated, diagrammatically in Fig. 11. 
atmospheres pressure for from two to 10 Results are shown in Table 2. 


minutes. They were then 
kept for at least 24 hours in 
air of 65 per cent. relative 


‘humidity. Next they were 


broken. in a normal tensile 500 


testing machine. In every 
case failure was always at the 


junction, partly tearing the 400 


fibres off the opposite surface. 
Typical results are repro- 
duced in Table 7, which 
shows the melamine and urea 
products very favourably. 

In another mechanical test, 
a sheet of the pressboard was 
bevelled. on two opposite 
edges, rolled into a cylinder of 
110 mm. diameter, and stuck 
as before, except that gluing 
was achieved in a_ simple 
pressing device corresponding 
to the inner and outer dia- 
meter of the tube, pressing 
being for only one minute at 
30 degrees C. Even the Tego- 
glue attained a tensile strength 
value of over 500 kg. /sq. cm. 


Fig. 9.—Hydraulic pressure 
relationship. A method of - 
estimation of mould area 
from pressure and ram 
size, etc. 
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hours’ drying in an oven at 105 degrees 
C., and impregnating in transformer oil 


tests were made under oil at room tem- 
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Fig. 10,<Pressboard test-piece for tensile 
strength tests on glued joints. 


With tests on cylinders, using tin-foil 
electrodes, failure always occurred along 
the glued joints at voltages approximately 
two-thirds of those of pressboard of equal 
thickness. 

H. W. Chatfield in his recent excellent 
book, ‘‘ Varnish Constituents’’ (Leonard 
Hill, Ltd., London, 1944), gives a concise 
summary of the properties and uses of the 
melamine resins. Melamine itself is’ 1.3.5 
triamino 2.4.6 triazine, and it has the 
following structural formula :— 


NH 


i 


NH 


It is the three amino groups that render 
this material highly reactive, and which 
permits of condensation with aldehydes to 
yield resinous products. Other reactive 
modifying agents may be included, and 
it is clear that the potentialities are 
numerous. 

Chatfield states that, compared with the 
urea-formaldehyde resins, melamine 
resins show improved compatibility. He 
quotes beetle resin 52 as a_ typical 
melamine resin, this being available in 
butanol solution. The solution may be 
diluted extensively with ethyl and butyl 
alcohols, ethyl, butyl and amy] acetates, 
acetone, glycol ethyl. ether, aromatic 
hydrocarbons and turpentine. Substan- 
tial amounts of white spirit can also be 
added before precipitation occurs. With 
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Fig. 11.—Pressboard test-piece for electric 
breakdown between spherical electrodes. 


respect to plasticizers, it is interesting to 
note that alkyds have been specially 
developed for this purpose, and that those 
modified with non-drying and with drying 
oils can be suitable. Compatibility with 
the usual range of plasticizers is good, and 
better than with the urea resins. It is also 
excellent with cellulose nitrate. 

The thermosetting temperature is rela- 
tively low, and 180 degrees to 220 degrees 
F. is satisfactory with periods from half 
to one hour. At the higher temperature 
of 250 degrees F. from 10 to 20 minutes 
is sufficient. In contrast, the urea for- 
maldehydes require from half to one hour 
at 250 degrees F. These low temperatures 
and rapid curing characteristics are attrac- 
tive features. 

Another advantage of the melamine 
resins is heat stability, with resistance to 
degradation. Even at 400 degrees F., 
colour, gloss and adhesion are retained by 
certain combinations of melamine and 
alkyd plasticizer. Resistance to light is 
good, in which the material equals the 
urea resins, but the latter are inferior in 
resistance to heat. Again, comparing with 
the ureas, the melamines possess superior 
resistance to water, to acids and alkalies, 
and to solvents. Further, they exhibit 
good electrical insulation and excellent 
non-tracking properties. 

In consequence of these properties the 
melamines are used in organic finishing 
media. In this field, stoving enamels for 
rapid processing without yellowing are an 
important item, particularly light colours 
for refrigerator finishing. Oil and petrol 
resistance renders the melamine base 
media suitable for the finishing of 
vehicles, garage equipment, etc., while 
heat resistance makes them suitable for 
purposes such as ovens, radiators, electric 
irons, etc. Electrical qualities claim con- 
sideration of the material for coil insula- 
tion, and especially for insulator and 
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panel finishes where non-track properties 
are sought. 

Summarizing, it is seen that as a plastic 
the melamines offer rapid curing, and give 
products having unique properties of non- 
stain and abrasion resistance, hardness, 
shock resistance and electrical non-track- 
ing qualities. The usual range of types 
can be obtained and variety of products 
formed. Correct technique in handling 
needs to be acquired, but no undue diffi- 
culties are anticipated. The finishing and 
adhesive fields are served. Undoubtedly, 
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these products will be sought with eager- 
ness as soon as available in this country, 
and subjected to tests with respect to 
service conditions encountered in compari- 
son with the more known plastics. At 
the same time it is stressed that a greater 
field exists for the melamine materials for 
components and equipments for which 
existing materials were not entirely satis- 
factory, and, therefore, were not 
employed, rather than in the displace- 
ment of known plastics from existing 
applications. 








LETTERS TO THE EDITOR 


Transparent Flexible Tubing 
We shall be glad if you can assist us 
by giving us, if possible, the names and 
addresses of the manufacturers of trans- 
parent flexible plastic tubing. 
D.H. (ENGINEERS), LTD. 


Ipswich Road, 
Trading Estate, Slough. 


Durez Resin 


Contained in your edition of ‘‘ Plastics ’’ 


dated January, 1943, there was a short 


mention concerning the application of 
Durez resin as a binder for mineral wool 
for the mamufacture of an insulating 
blanket. 

I would be pleased if you could give me 
any further information regarding these 
resins or let,me know the address of the 
Durez Plastics Co., of New York State, 
who are the manufacturers of this resin. 


Gyproc Propucts, Ltp. 
Rochester. (Research Dept.). 


[Ep1tor’s Note: The address of Durez Plas- 
tics and Chemicals Inc. is N. Tonawanda, 
N.Y. The resins are, we understand, of 
the phenol-formaldehyde type. ] 


Research on Magnets 
We are interested in the article entitled 
** Plastic-bonded Magnets’’ which ap- 
peared in the March issue of your journal 
‘* Plastics,’’ and should -be pleased to 


know whether anyone is carrying out 
research on this subject in this country. 
THE Rueostatic Co., Ltp. 
(Engineering Department). 
Slough, Bucks. 


Imports Into South Africa 

We are organizing a local industry of 
synthetic materials and we wish to co- 
operate with British manufacturers-pro- 
ducers of synthetic resins for plastics, 
either as a branch factory or as exclusive 
importers of the raw resins for further 
processing in South Africa, and the pro- 
duction of.low-cost competitive materials 
for present and _ post-war business 
development. INDUSTRIAL GLOVES. 

Johannesburg. 


Plastic Finger Guard. 

The notice in your journal had the de- 
sired effect. Several firms have written to 
us stating their willingness to undertake 
the manufacture of this guard. 

We very much appreciate your co- 
operation in this matter. 

Royal Society for the Prevention of 

Accidents, 
(Manager, Industrial Dept.) 


Pollopas 


Our representative in Belgium is pro- 
posing to import as soon as possible large 
and regular supplies of a plastic powder 
known as ‘‘ Pollopas.’? Can you give a 
source of supply? 

Hott, WHITNEY AND Co., Ltp. 

Birmingham, 4. 
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More Plastic Tools and Jigs 


We have great pleasure 
in publishing the letter 
below and the accompany- 
ing photographs we have 
received from Pobjoy Air- 
motors and Aircraft, Ltd. 


N view of the interest which is at 

present being displayed on the cast 
resin tooling process through the medium 
of your journal, we consider it would be 
appropriate to draw attention to the 
development work which Messrs. Pobjoy 
Airmotors and Aircraft, Ltd., are calry- 
ing out in this direction. We have care- 
fully studied with great interest your 
recently published articles on this sub- 
ject, chiefly concerning American 
methods, also the interesting letter and 
photographs from Mr. H.-C. Martin, of 
the Bristol Aircraft Company, which you 
published in your last issue. 

We heartily agree with Mr. Martin that 
it is a great pity that more attention 
should not be paid to British efforts in 
this new field of jig and tool manufac- 
ture. We should, however, like to correct 











Fig. 1 (above).—Pipe-bending reference 
gauge in the foreground moulded from 
an actual pipe supported in Kamite 
plastic stone shown in the rear. 
Materials: Catalin thermo - setting 
resin, Kamite cold-setting plastic stone 
supplied"by F. and M. Suppliers. 


Fig. 2 (left).—Large rubber press tool 
moulded accurately to size from exist- 
ing checking template, built up to form 
the mould as illustrated. Material: 
Catalin thermo-setting resin. 


the impression that your readers might 
well obtain from Mr. Martin’s letter that, 
apart from the excellent work carried out 
by the Bristol Aircraft Company, little or 
no development work on cast resin tool- 
ing is being carried out elsewhere in this 
country. Messrs. Pobjoy Airmotors and 
Aircraft, Ltd., have also been under- 
taking a programme of development on 
cast resin work to simplify the method of 
tool manufacture, and we feel sure that 
your readers will be interested in the 
enclosed photographs of some of the types 
of tools we have produced, as we consider 
that our developments in this new field of 
jig and tool manufacture are well 
advanced. 
J. R. Cross, 
Technical Supervisor (Plastics). 
(Pobjoy Airmotors and Aircraft, Ltd.) 
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Fig. 4 (right).—Drill jig body moulded 
in one operation from an actual metal 
detail built up to form the pattern. All 
steel bushes, clamps, screws, etc., set in 
cerromatrix, at a low melting point. 
(Material: Catalin thermosetting resin.) 


Fig. 6 (right).— Simple method of 
moulding rubber press formers, tem- 
plates, etc., made from a wooden 
pattern, our impression being made in 
Kamite plastic stone and a resin poured 
directly into the mould. The actual 
tooling. holes set in cerromatrix on a 
base plate together with an actual part 
produced from it is shown in the fore- 
ground. (Materials: Catalin thermo- 
setting resin ; Kamite cold-setting plastic 
stone supplied by F. and M. Suppliers.) 
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Fig. 3 (left)—Group of miscellaneous 

subber press form tools for aircraft 

details ready for immediate use ‘after 

casting. (Material : Catalin thermo- 
setting resin.) 


Fig. 5 (left).—Illustrating a method of 
producing a rubber press former, using 
an actual part as a master, supported by 
Kamite plastic stone. built up to give 
the required thickness. The actual tool 
as cast, together with detail part 
produced on it, is shown on the right. 
(Materials: Catalin thermosetting resin ; 
Kamite cold-setting plastic stone 
supplied by F. and M. Suppliers.) 
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World’s Industry 
Employs Plastics 





Re 
GENERAL ENGINEERING 


Electrostatic — pro- 
perties of rubber and 
G.R.S. are dealt with 
by Havenhill, O’Brien 
and Rankin in the 
*“ Journal of Applied 
Physics ’’ for Novem- 
ber, 1944. (This 
issue, incidentally, is 
entirely devoted to high-polymer phy- 
sics.) The authors of the paper men- 
tioned have developed a new-type elec- 
trostatic modulator for measuring the 
electrostatic charges under consideration. 
Speed of retraction of rubber is dealt with 
in the same journal by Stambrough, 
Rohne and Geliman. The authors employ 
an electronic timing circuit with photo- 
cell input. With this apparatus, measure- 
ments were taken with Hevea and syn- 
thetic rubbers as a function of elongation, 
temperature, carbon-black loading and 
cure. Stress-temperature relations at con- 
stant elongation and at constant length 
have been studied in a pure gum vul- 
canizate G.R.S. by Roth and Wood. The 
same authors report of stress temperature 
relations in a pure gum vulcanizate of 
natural rubber. Effect of filler upon the 
modulus of compounded rubber has been 
calaalated by Smallwood on the basis of 
certain simplified assumptions. Young’s 
modulus of elastomer at low temperatures 
has been studied by Conant and Liska on 
a modified form of the customary appara- 
tus. Structure of rubber fibres and the 
distribution of carbon-black in the fibres 
has been studied by Hall, Hauser, Le 
Beau, Schmidt and Talalay (‘‘ Industrial 
and Engineering Chemistry,’’ 1944/36/ 
634). The authors use the electron micro- 
scope with magnifications ranging from 
19,000 to 94,000 diameters. Materials 
examined included Hevea, guayule and 


cryptostegia, Buna S and_ neoprene... 
Wear phenomena of gear drives composed 
of steel wheels running with laminated 
plastic wheels were investigated by 
Gimbel (‘‘ Metallwirtschaft,’’ 1944/22/ 
375). Steel wheels in material according 
to Din.St.C.60.61 running at 3,000 and 
1,500 r.p.m.. suffered destruction of 
flanks after 40 million revolutions, the 
laminated mating wheel remaining 
undamaged although it was observed that 
the tooth flanks of the latter contained 
numerous fine steel) chips embodied in 
their surface. The abrasion-resisting 
capacity of the laminated plastics used for 
gears appears to be inversely propor- 
tional to the fineness of the textile filler 
used and the hardness of the matrix. 
Flow sheet of plywood manufacture has 
been prepared by Zeelander, who 
describes the general production pro- 
cedure and presents some data on the 
glueing processes used. (‘‘ Mechanical 
World,’’ 1945/117/211.) Belting, hose, 
packing, linings, abrasive wheels, etc., 
used in the metal-working industries 
employ five different types of synthetic 
rubbers. Data on the selection, physical 
characteristics and types best suited for 
each purpose are presented by Such in 
“* Steel,’’ 1944/115/112. Solid flat-sawn 
non-resinous wood and veneer, spread 
with glue and assembled in parallel 
laminated or cross-banded form, can be 
compressed to.a high specific gravity pro- 
duct. It does not tend to spring back 
under moisture-absorbing conditions 
when so compressed that flow of the 
lignin in the mass takes place. This 
theory is utilized in manufacture of a pro- 
duct called Staypak, the principal 
physical properties of which have been 
determined by Seborg Millett and Stamm. 
(‘‘ Mechanical Engineering,’’ 1945/67/ 
25.) The impact strength of Staypak is 
higher than that of Compreg, but its 
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dimensional stability is not so high. 
Due to high loss of valuable steel 
equipment and components because of 
rust and. damage in transit during over- 
seas shipments, technical resources in 
U.S.A. were mobilized to develop 
economic transit materials. About 47 
concerns share in the production of nine 
specific preservatives, usually of a plastic- 
base type applied by hot dipping. _This 
subject is surveyed by Knight in ‘‘ Metals 
and Alloys,’’ 1944/20/934. Various types 
of adhesive for producing compound 
masses of wood and metal, wood and 
plastic, etc., are surveyed by Rose in 
‘“Metals and Alloys,’’ 1944/20/959. 
Amongst the materials and processes dis- 
cussed are Cycleweld, Cyclebond, Rear- 
nite bonding, Metlbond and _ Durite 
cement. Attention might at this point be 
directed to the Redux process widely used 
in this country and to another system of 
metal-to-non-metal bonding evolved by 
High Duty Alloys, Slough. Toolite and 
Plastalloy, trade names for a new thermo- 
setting and a new thermo-plastic material 
respectively, designed for tool manufac- 
ture. (‘‘Tool Engineer,’’ 1944/Dec./p.101) 





SHIPBUILDING 


New type laminated 
timber product cap- 
able of giving satis- 
factory glue - joint 
performarice under 
extreme conditions of 
exposure has_ been 
developed on_ behalf 
of the Navy Bureau 





of Ships and the Office of Production 


Research and Development of the U.S. 
War Production Board. Such laminated 
timber, it is said, may be expected to 
be as resistant to decay, insects and fire 
as solid timbers of the same kind of 
wood. The technique investigated 
employs low-temperature phenol, mel- 
amine, and resorcinol-resin adhesives and 
has been used successfully in the fabrica- 
tion of more than a million cubic feet of 
white-oak ship timbers. (‘‘ Mechanical 
Engineering,’ 1944/66/73.) Laminated 
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timbers of large size and irregular shape 
can now be produced by means of 
phenolic adhesives setting at 200 degrees 
F. The shear strength of the wood is 
maintained at practically 100 per cent. 





CHEMICAL 


Lightweight labora- 
tory and _ industrial 
aprons of high-grade 
cotton fabric coated 
with vinyl resin are 
claimed to be proof 
against water, oil, 
grease, acids and 
alkalis, and are thus 
well suited for laboratories, battery rooms 
and plating shops. (‘‘ Automotive and 
Aviation Industries,’’ 1944/91/96.) 











AIRCRAFT 


Three-piece bakelite 
housing of motor gear 
for retractable land- 
ing lights is embodied 
in certain of the 
newest types of mili- 
tary aircraft. Two of 
the sections contain 
moulded-in metal in- 
serts. (‘‘ Automotive and° Aviation 
Industries,’ 1944/91/90.) 

















MOTORS 


Relationship be-_ - 
tween tyre and tyre 
pressure has been in- 
vestigated by Zoep- 
pritz, with particular 
attention to _ tyres 
made of synthetic 
rubbers. The author, 
instead of employing 
the conventional drum-type _ testing 
machine, used a plain surface-testing 
equipment, in which was embodied 
pressure control and change device con- 
trolled from the,switchboard of the experi- 
mental set-up. (‘‘ Automobil Techn. 
Z., 1942/45 /353.) 









LECTRICAL 


Sound recorder in 
which acetate-coated 
wire is sensitized by 
an electro - magnetic 
field has been de- 
veloped by the 
Armour. Research 
Foundation and _ is 
now being manufac- 
tured by G.E.C. (‘‘ Popular Science 
Monthly,’’ 1944/Dec./p. 201.) Non- 
metallic fixtures for induction heating 
apparatus are made of Transite, a plastic- 
bonded asbestos board. Joints are made 
by screw bolts in tapped holes or screw 
bolts with nuts and small angular plates 
of non-magnetic materials, such as alu- 
minium or brass. A complete range of 
such fixtures is shown in perspective 
drawings. (‘‘ The Machinist,’’ 1945/88/ 
101.) 








Further develop- 
ment in the use of 
transparent models are 
referred to in 
‘‘Machine Design,’’ 
1944/16/79. PRE 
-account refers parti- 
cularly to apparatus 
designed to study the 
flow of lubricant through a bearing. As 
is customary, the oil supplied by the cir- 
culating pump in the system is tinted so 
that the operation of the set-up can be 
studied. New type flash camera in 
plastics embodies numerous unorthodox 
moulded-in constructions; details of the 
apparatus are described by Barret in a 
well-illustrated account in ‘‘ Machine 
Design,’”’ 1944/16/85. Directory of 
materials, including some 300 plastics 
classified under their trade names, is 
given in the same issue of ‘‘ Machine 








Design.’’ The following properties are 
tabulated: corrosion resistance; heat 
resistance; impact strength; tensile 


strength; dielectric strength. Details of 





PLASTICS 








APRIL, 1945 


polish, optical properties, capacity for 
taking colour and reactions to moisture 
are also presented. An index enables cross 
reference to be made to principal trade 
names of groups of plastics. A list of pro- 
ducers of plastics and other non-metallic 
materials includes 130 names and 
addresses, whilst moulders are credited 
with 166 entries, the type of plastic and 
nature of mouldings produced being 
specified. Most appropriate conditions 
for storage of lac have recently been inves- 
tigated by the Indian Lac Research 
Institute, and a brochure issued by the 
London Shellac Research Bureau deals 
with the problem of reconditioning blitzed 
lacs or those which have been kept long 
in storage. (Shellac Research Bureau 
Technical Paper, No. 5.) Cellulose and 
cellulose derivatives form the subject of 
a recent publication by Inter Science 
Publishers Inc., New York. The volume 
is edited by Emil Ott. Novel type storage 
tanks for drinking water have been pro- 
duced for use in the Pacific war zone. 
They are made of glass fabric coated with 
synthetic rubber and are collapsible, being 
easily folded up for transport. The tanks 
are 54 ins. high, 11 ft. in diameter, and 
hold 5,000 gallons. (Bull. Am. Ceram. 
Soc., 1944/23/492:) New rubber labora- 
tory and factory installed in the Amazon 
Valley by Bekkadhl and Rubber Section 
of the National Bureau of Standards is 
subject of Technical News Bulletin, Dec., 
1944, p. 89. A wide variety of trees other 
than the comnion Hevea Brasiliensis are 
under investigation. Mass spectrometer is 
being employed by Brewer of the National 
Bureau of Standards for the investigation 
of liquid and gaseous materials employed 
in the production of butadiene and 
styrene. (‘‘ Technical News Bulletin,’’ 
1944/Dec./p. 90.) New technical com- 
mission for the standardization of plastics 
has been created by the Swiss Standards 
Association. Reconimendations for the 
testing of plastics issued some time ago by 
the Swiss Association for Testing Materials 
have also been revised. In regard to 
thermosetting resins such tests include 
tensile tests, compression tests, bend tests, 
shear tests and impact bend. 
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Preformed Plastics 


UR short note regarding recent 

American work on this subject, men- 
tioned in the ‘‘World’s Industries 
Employs Plastics’’ section of this journal 
in our March issue, has resulted in several 
inquiries for more information. We 
have; therefore, . abstracted further 
details and have reproduced herewith a 
few of the photographs from the original 
article in the July 20 issue, 1944, of ‘‘ The 
Iron Age.’’ 

The preformed plastic described is the 
result of five years’ research by the 
chemists of the Westinghouse research 
laboratories and the Mellon Institute of 
Industrial Research in Pittsburg. The 
resulting materials which can be prepared 
with a wide range of characteristics are 





Fig. 1.—The copper screen being hoisted 

out of the tank after the pump has 

sucked the fibre-resin mixture from 
the watery suspension. 


described as generally possessing one- 
third the strength, and one-third the 
weight of aluminium (presumably in the 
pressed form as distinct from extremely 
light shapes which are also made). The 
widest use to date is in the construction 
of aircraft parts where non-buckling pro- 
perties are designed. 

Manufacture resembles basically that 
already described in this journal for 
British preformed plastics, namely, it 
follows the art of papermaking—the pro- 
duction of a dispersion of fibres in water 
and the “‘filtering’’ out of the fibres on 
a metal screen. 

The initial liquid consists of a thick 
soup-like mixture of cellulose fibres, 99 
per cent. water and a phenolic resin, the 





Fig. 2.—The press (here fitted with a 

wooden tool) compresses the preform 

into the finished shape. Low presses 
can be employed. 








Fig. 3.—The completed 
preformed object—an 
aircraft tail fillet. 


latter being a special 
type insoluble in 
water but with affinity 
for the pulp fibres. 
Doubtless the mair- 
tenance of definite 
controlled acidity of 
the mixture is essen- 
tial. 

In the preforming 
process, a fine copper 
gauze fashioned into 
the form of the fin- 
ished product is fitted 
to the end of a suction 
pipe and then dipped 
into the mixture. <A 
vacuum pump sucks 
the mixture to the 
gauze form, which permits the water to 
pass through the tiny holes, leaving the 
damp, resin-soaked fibres clinging to the 
screen in a uniform layer. Then the pre- 
formed piece is peeled off the gauze form 
and dried in a warm over. 

The. dried piece is then placed in a 
heated mould and pressed into its final 
shape. Under this treatment, the resin 
melts and flows through and around each 
tiny fibre. By varying the time or the 
amount of suction during preforming, the 
thickness of the preformed piece can be 
varied, and the amount of pressure can 
be changed to make different varieties of 
plastic, ranging from a cork-like sub- 
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stance to a dense, strong material 
resembling hardwood. Inexpensive dies 
made of wood can be used in the press. 


Physical Properties of Plastics. 








Tensile Flexural Impact 
Type strength, | strength, strength, 
Ib./sq. in. | Ib./sq. in. in. /Ib. 
Preformed . 14,000 18,500 65 
Laminate ,. a 14,000 t 54 
Moulded .. 7,600 10,000 36 














The accompanying table compares the 
strength of a preformed plastic made 
from craft pulp fibre and a simple 
phenolic resin. : 








Flame Resistance of Plastics 


According to Gale, Stewart and Alfers 
(A.S.T.N. Technical Bulletin No. 131, 
December, 1944), a flame-resistant material 
is defined as one possessing the following 
characteristics:—(1) High ignition tempera- 
ture; (2) low burning time; (3) absence of 
smouldering after the flame is extinguished ; 
(4) retention of strength after burning. 
The method of test is an adaptation of test 





method LP-406a for determining flame 
resistance of shipboard cables. A nichrome 
heating wire coil is used as heating element 
with specimens supported within the coil. 
Tests were conducted upon 16 moulded and 
10 laminated thermosetting plastics. Most 
moulded phenolics had ignition tempera- 
tures in the vicinity of 400 degrees C., while 
several filled types went up to above 600 
degrees C. Melamine types possessed higher 
ignition temperatures than phenolics. 
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Resin-treated Plaster of Paris 
By H. Courtney Bryson 


LTHOUGH hundreds of thousands of 

tons of plaster of paris are produced 
annually, and used for a huge variety of 
objects varying from wallboard to plaster 
saints, the unique properties of this 
material have not by any means been 
fully exploited. In the widest sense of 
the word, plaster of paris is the most 
plastic of substances, in that it is capable 
of being shaped with comparative ease 
into a wider variety of forms than any 
other readily available cheap material. 
Large or small, complicated or simple, 
with re-entrant angles or smooth, all 
shapes are made with almost equal 
facility from plaster of paris. A shirt but- 
ton or a gasholder are merely problems 
in size as far as fabrication from plaster is 
concerned. On the permanence of plaster 
of paris it is not necessary to enlarge. 
The buildings of the White City Exhibi- 
tion, at Shepherd’s Bush, London, were 
constructed some 40 years ago from plas- 
ter of paris hardened with alum, and were 
still in fair condition at the time of the 
London blitz. Before making some 
observations on the methods of over- 
coming the two chief defects of plaster of 
paris—water absorption and lack of 
strength—it will be as well to give a few 
notes on the usual method of manufacture 
adopted for the production of repetition 
plaster articles, such as the statues and 
ornaments sold in pre-war days chiefly by 
Italians. The basic cost of the average 
statuette was of the order of a few pence 
since raw material is cheap and production 
rate high. The moulds are made from 
gelatine, which is cast round the master 
model and then cut up into two or more 
parts. The mould sections are laid side 
by side down the length of a long table. 
The plaster is gauged (with water) by the 
skilled workman, who takes the slurry 
and pours it into the first mould, 
assembles the pieces together, and, hold- 
ing the complete mould firmly in both 


hands, makes a rotary motion with his 
arms about a horizontal axis so that the 
plaster slurry is distributed by centrifugal 
force round the interior of the motild. He 
then passes on to the second mould. By 
the time the man has reached the end of 
the table the first mould is ready for 
extraction. During setting, plaster of 
paris expands slightly, thus ensuring an 
accurate reproduction of the mould sur- 
face. The pieces of the mould are dis- 
sembled by a boy assistant, the article 
extracted and the mould brushed out 
ready for refilling by the workman, who, 
by this time, has finished his tableful and 
has gauged another lot of plaster. The 
man and the boy thus follow each other 
round. When a mould becomes worn— 
and they do not last very long—it is 
simply remelted and recast. Air bells and 
other defects in the plaster are filled in 
with a little fresh slurry and the rough 
parts trimmed up with a small knife. The 
ease and simplicity of the process are 
immediately apparent. 


Drawbacks Can be Overcome 


It is probably solely the defects of lack 
of strength and lack of water resistance 
that have prevented plaster of paris being 
used commercially for the manufacture 
of technical articles. Now these two 
drawbacks may be largely overcome 
simultaneously by impregnating the plas- 
ter with a synthetic resin. Though almost 
any resin having good strength and water 
resistance could probably be employed, a 
liquid phenolic resin syrup was selected 
as being the most satisfactory by heating 
the following constituents together till the 
water had evaporated and a syrup 
remained, tested by spotting on a glass 
plate. 


Phenol ve ne .. 100 
40 per cent. formaldehyde =100 
Ammonia ... AP ey =8 








182 


Cast plaster articles were immersed in 
this solvent-free synthetic phenolic resin 
syrup maintained at a temperature of 70 
degrees C. to reduce viscosity and induce 
good penetration, which was further aug- 
mented by maintaining a vacuum over 
the surface. When bubbles ceased to rise 
from the articles being treated (a period 
varying with the thickness of the article), 
the spegimens were extracted, allowed to 
drain and then cured in an oven, some 
suspended by cotton and some on sticks. 
Curing was carried out very slowly to 
avoid bubbling. 


Curing of the Resin 

During the curing process a film of 
resin rises to the surface which finally 
becomes entirely covered to a depth of 
several thousandths of an inch, with a 
clear, glossy and quite attractive layer of 
resin. A simple weighing indicates that 
the plaster absorbs some 45-50 per cent. 
of its weight of resin. The strength, as 
would be expected, is also greatly 
increased. 

It is obvious that, for commercial use, 
the gelatine moulds would be replaced by 
rubber moulds, and this can be done quite 
easily. It will be found that a little lubri- 
cant on the surface of the rubber is a 
great advantage. Although it would 
mean that an oil-resistant grade of rubber 
is required, in actual practice any 
standard soft rubber mix, especially if it 
incorporates a fairly large amount of wax, 
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will be found entirely satisfactory. The 
life of rubber moulds is excellent. 

The gauging of the plaster can be easily 
performed. A cistern delivering a speci- 
fied volume of water is arranged overhead 
and a series of roses are arranged over a 
simple mixer. The flushing of the cistern 
liberates a given volume of water on to a 
weighed amount of plaster in the con- 
tainer, and the resulting slurry is imme- 
diately used for casting. If an even sim- 
pler method is desired, then a rubber cup, 
such as dental mechanics use, is filled to 
within one inch of the top with water and 
plaster is shaken in till the level of the 
plaster just comes up to the top of the 
water. When this occurs, the proportions 
are exactly right to make a good pouring 
slurry. A rubber container is selected as 
it is so easy to remove set plaster from 
the surface. As an example of how use- 
ful the technique outlined above may 
prove to plastic moulders, a short time 
ago an inquiry was received for six dozen 
black teapot handles, price being unim- 
portant but a speedy delivery was essen- 
tial. These were cast by the process given 
above, dyeing the impregnating resin 
black. The customer was pleased both 
with the result and the quick delivery. 

In conclusion, it would appear-as if a 
considerable outlet exists for impregnated 
plaster of paris as an adjunct to norinal 
plastic moulding, especially where 
intricate shapes or small quantities are 
involved. 








Anglo-American Industrial News-letter 

We have just received a copy of the 
Anglo-American Industrial News-letter, 
and its publisher has extended an invitation 
to British manufacturers to send short 
announcements of new products to the 
Editorial Office at 8, West 40th Street, New 
York, 18, N.Y., for inclusion, without 
charge, in the American, Australian and 
Swedish editions. 

The News-letter carries advertising, but 
this is limited to firms desiring to establish 
agency representation or to obtain a licence 
to manufacture products which are at 
present made overseas. 

The Anglo-American Industrial News- 


letter is a 10-page résumé of American 
industrial developments, and is_ issued 
monthly at an annual subscription of 40s., 
payable to the British office at Digswell, 
Welwyn Garden City, Herts. The News- 
letter lists new products and _ processes 
developed in the U.S.A., includes a lengthy 
list each month of bulletins, offered without 
charge by American manufacturers, that are 
noteworthy contributions to the literature 
of the particular industry to which they are 
addressed, and the News-letter lists the 
titles of more significant articles appearing 
in the American trade and technical Press, 
as well as important U.S. patents with a 
brief description of those selected. 
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Income Tax and Expenditure 


on Scientific Research 
By JOHN LYMESTER 


URING the course of his Budget speech 

the Chancellor emphasized the necessity 
of an increased export trade in the post-war 
period. He outlined certain proposals as 
to taxation-in this period, including the 
treatment of expenditure on _ scientific 
research. He mentioned that research had 
three aspects. That is:— 

1. The fundamental research of the 
scientist in the universities, or in the 
laboratories attached to industrial estab- 
lishments, or organizations, 

2. The next stage when the results 
obtained in the first stage are tried out on 
a large scale. 

3. The final stage when commercial pro- 
duction is tried. - 

The Chancellor’s proposals as to scientific 
research were contained in the Finance Bill 
and they are now law as Sections 27 to 31 
of the Finance Act, 1944. 

None of the provisions contained in these 
sections will come into force until the 
appointed day—that is, a date to be fixed 
by Parliament, which as we know means a 
date as soon as possible after the end of 
hostilities, when there is a return to peace- 
time production. — 


Definitions of Scientific Research 

‘‘Scientific research ’’ means any activities 
in the fields of natural or’applied science for 
the extension of knowledge, and “‘ scientific 
research expenditure ’’ means expenditure 
incurred on such activities, but this does not 
include any expenditure incurred in the 
acquisition of rights in, or arising out of, 
scientific research, but it does include all 
expenditure for the prosecution, or facilities 
for the provision, of scientific research. When 
in, the provisions as to scientific research 
references are made to scientific research as 
related to a trade or class of trades, this 
includes any scientific research which may 
lead to, or facilitate, an extension of the 
trade or trades and any scientific research 
of a medical nature which has special rela- 
tion to the welfare of the workers. 

Throughout these provisions ‘‘ the 
appropriate Research Council or Committee’ 
means the Committee of the Privy Council 
for Scientific and Industrial Research, the 





Medical Research Council established under 
the Committee of the Privy Council for 
Medical Research or the Agricultural 
Research Council established under the 
Committee of the Privy Council for Agricul- 
ture Research, according as may be appro- 
priate in relation ~to the activities in 
question. 

By Section 27 of the Finance Act, 1944, 
where a trader after the appointed day:— 

(a) Incurs expenditure for scientific 
research not of a capital nature and the 
research is directly related to his trade and 
is undertaken by him or on his behalf; 

(b) pays any moneys to a scientific 
research association which has_ been 
approved by the appropriate Research 
Council or Committee and which under- 
takes research related to the class of trade 
to which the trader belongs; 

(c) pays any moneys to a university, 
college, research institute or similar insti- 
tution which is approved by the appro- 
priate Research Council or Committee for 
the purposes of scientific research ina class 
of trade to which the trader belongs; 

shall be an allowable expense for the pur- 
poses of computing profits for income tax. 

By Section 28, where, after the appointed 
day, a trader:— 

(a) While trading incurs capital 
expenditure for the purposes of scientific 
research undertaken by him or on his 
behalf; 

(b) incurs capital expenditure for the 
purposes of scientific research undertaken 
by him or on his behalf and then sets up 
a trade as a result of that research; 

the expenditure can be written off against 
the assessments for five years, as follow:— 

1, If incurred before the end of the year 
of assessment in which the trade was 
started then that and the four succeeding 
years. ; 

Thus, assuming the date appointed by 
Parliament is April 6, 1947, and the busi- 
ness is started on June 1, 1947, and the 
expenditure incurred before April 6, 1948, 
the deduction can be made from the assess- 
ments for 1947/48, 1948/49, 1949/50, 
1950/51 and 1951/52. 
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2. If incurred after the end of the year 
of assessment in which the trade was set 
up, but not more than 12 months from the 
starting of the business, then the assess- 
ments shall be those following the month 
in which the trade was set up and the 
next four. 

Assuming the date appointed is April 

1947, and the business is started on 


June 1, 1947, and the expenditure is incurred 


in 


May, 1948, the deductions will be made 


from the assessment for 1948/49, 1949/50, 
1950/51, 1951/52 and 1952/53. 


3. If incurred more than 12 months 
from the starting of the trade and during 
the basis year for any year of assessment 
the five years shall be that year of 
assessment and the next four. 

Thus, assuming the date appointed is 


April 6, 1947, and the business started on 
June 1, 1947, and the expenditure is in- 
curred in the financial year ending Decem- 
ber 31, 1950, that is the basis year for the 
year of assessment 1951/52, the five years 
1951/52 to 1955/56. 


This is subject to:— 

(a) Where two basis years overlap, any 
expenditure in the period common to both 
shall be deemed to have been incurred in 
the first basis year only; and 

(b) where there is an interval between 
the end of the basis year for one year of 
assessment and the beginning of the basis 
year for the next year of assessment, any 
expenditure incurred during the interval 
shall be deemed to have been incurred in 
the second basis year; 

(c) any expenditure which is incurred 
before the end of the business but after 
the end of the basis year for the last com- 
plete year of assessment before the per- 
manent discontinuance of the trade, 
shall be deemed to have been incurred in 
the basis year mentioned. 

The basis year means the preceding year 


which is to be taken as the profits of the 
year of assessment. 


By Section 29 there are certain qualifica- 


tions of the provisions of Section 28 when 
an asset of a capital nature ceases, to be 
used for the purposes of scientific research. 
These are as follow:— 


(a) There shall be no deduction for any 
year of assessment after that in which the 
asset ceases to be used. 

Thus, if an asset for which the one-fifth 


deduction can be claimed ceases to be used 
on December 31, 1950, no deduction can be 
claimed for 1951/52. 


(b) If the deductions allowed plus the 
value just prior to the cessation of use of 
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the asset are less than the total expendi- 

ture on the asset, the difference will be 

allowed in the year of assessment in which 
the cessation takes place. 

Thus, if the expenditure is £1,000 and 
£200 is allowed in 1951/52 and 1952/53 and 
the asset ceases to be of use in 1953/54 and 
its value is then only £100, then £500 is 
allowed in 1953/54—that is:— 

£200 1951/52 (one-fifth allowance). 

£200 1952/53 (one-fifth allowance) . 

£200 1953/54 (one-fifth allowance). 

£300 1953/54 difference in expenditure, 
amounts allowed and 
residual value, 

£100 residual value, 





£1,000 





(c) The asset if used for other purposes 
in the trade may be admissible for wear 
and tear, obsolescence and exceptional 
depreciation. The amount on which these 
claims shall be calculated is the cost less 
the amounts allowed under Sections 28 
and 29 as explained above, but this is the 
only circumstance in which wear and tear, 
etc., can be claimed on assets which are 
the subject of a scientific research claim. 
Where an asset is valued because it ceases 

to be used for scientific research and there- 
after is sold and:— 

(a) The sale price is less than the 
amount at which it was valued, then an 
additional allowance will be granted in 
the year of sale or alternatively if the 
business has discontinued in the last year 
of assessment. 

(b) The sale price is more than the 
amount at which it was valued, then the 
excess shall be treated as a trading receipt 
in the year of sale, provided always that 
this figure does not exceed the allowances 
granted; if it does the allowances pre- 
viously granted are taken as the amount 
to be assessed. 

Should an asset be destroyed by fire, etc., 
the compensation received shall be treated 
as the sale price. 

These allowances can be carried forward 


- in the same manner as wear-and-tear alloW- 


ances and, similarly, if losses cannot be 
claimed because of the prior allowances of 
these claims, the losses can be carried for- 
ward indefinitely until used. Finally, 
throughout, references to an asset include a 
part of an asset, 

When these reliefs are in force they should 
considerably assist industry, especially as 
regards improved methods of production, 
new processes and staff welfare. 
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The Equipment Described 
Attempts to Simulate 
Practical Operating Con- 
ditions. (After an Account in 
“Kunststoffe,” 1943/33/270 
and 1944/34/79.) 


of this account was to develop testing 

equipment for investigating the run- 
ning properties of standard bearings as 
used in machines. Owing to the swelling 
effect on plastics caused by water- or 
emulsion-lubricated bearings, it was 
necessary so to design the plant as to be 
able to measure daily the bearing clear- 
ance. Furthermore, it was desirable to 
record friction phenomena by a friction 
balance, and to measure the temperature 
of the lubricating film at regular intervals. 
Load and speed had also to be recorded, 
as well as the supply of the lubricant and 
its temperature, at inlet and outlet. It 
was also intended to determine the distri- 
bution of pressure in the lubricating film, 
but this could not be realized owing to 
difficulty in fixing measuring points in the 
flexible plastic material. For observing 
changes in the position of the balance 
beam of the friction balance, it was nece>- 
sary to use built-in measuring instru- 
ments. Finally, suitable devices had to 
be provided for the control of speed, bear- 


Toe problem confronting the author 
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A Testing Machine for 
Plastic Bearings 


= 








Fig. 1.—General view of the testing machine 

for plastic bearings, as designed by Conradt. 

The speed control can be seen at the rear, 

whilst, in the foreground, may be seen the 

plummer blocks for the supporting bear- 
ings of the test shaft. 


ing load, temperature, and oil supply to 
the bearing. 


General Design 


The size of the machine was determined 
by the shaft diameter of the bearing to be 
tested and the maximum bearing pres- 
sures decided upon. The standard shaft 
had a diameter of 443 in., the bearing 
load being controllable from zero to 
94,000 lb. With ratio of bearing length 
to diameter of 1/d = 1, the projected area 
of the bearing was about 19.2 sq. in. and 
the highest specific bearing pressure was 
5,000 lb. /sq. in. The machine was driven 
by a three-phase slip-ring motor, driving 
through vee-belts to the input side of a 
gearbox with a speed of 250 r.p.m. The 
gearbox had a control range of 1 in 6.3, 
thus giving driven shaft speeds between 
98 and 610 r.p.m. The output shaft was 
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connected with a three-speed gearbox, 
with the ratios 1 to 0.4, 1 to 1, and 1 to 4. 
The driven shaft of the gearbox was con- 
nected with the test shaft by means of a 
flexible coupling. Between the speed 
ranges of the gearbox, speed could be 
varied indefinitely; thus for a shaft of 
411/32-in. diameter rubbing speeds be- 
tween 44 to 2,800 ft./min. could be 
obtained. The motor of the speed- 
change was controlled by two relays con- 
nected with _  push-buttons at _ the 
instrument table. The speed was indicated 
by an electric speedometer, belt driven 
from the test shaft. The arrangement of 
the machine is shown in Fig. 1; Fig. 2 
shows the piummer blocks for the support- 
ing bearings of the shaft and the balance 
beam of the friction balance. 
The Test Shaft 

The test shaft, 411/32-in. diameter, 
was in steei to DIN. St 70.11 
unhardened 


(tensile strength 45 to 59 
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tons/sq. in.; elongation 10 to 12 per cent.; 
yield point 22 tons/sq. in. minimum; 
carbon content about 0.6 per cent.). The 
supporting bearings had a centre distance 
of 17+ ins., and the test bearing lay in the 
middle. The front end of the shaft was 
provided with a coolant hole of 1,4-in. 
diameter running back into the second 
supporting bearing. 

Fig. 3 shows the shaft with the support- 
ing bearings and disc coupling. Near the 
supporting bearings the shaft was pro- 
vided with two large anti-splash discs, to 
prevent the penetration of lubricant from 
the test bearing to the supporting bear- 
ings. Between ‘the two discs was 
reserved an interval of about 11 ins. for 
the location of high-duty bearings. The 
faces on the machine bed for the fixing 
of the plummer biocks were so selected 
that centre distances of 26 ins. and 34 ins. 
could be provided, thus the longest type 
of oil-ring bearings could be tested. 


Production and Measuring of 
the Bearing Load 


A small hydraulic plant 
served for generating the 
bearing load and, _ simul- 
taneously, to measure it. The 
pressure fluid employed was 
water with the addition of an 
inhibitor. 

The pressure fluid acted on 
two pistons, each 15.5 sq. in. 
cross-section, mounted in one 
block. This was situated on a 
strong plate fixed to the 
machine bed, and capable of 
exact adjustment. Fig. 4 
shows the block and_its 


mounting. Note the heavy 
stiffening members on this 
latter. 


Fig. 2.—Showing plummer 
blocks for the two 
supporting bearings of the 
test shaft and the beam for 
the friction balance. 
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Treatment for shock 


How different types of plastics withstand mechanical shock is 
of vital importance in the manufacture and development of 
these materials. This impact testing machine (IZOD TYPE) 
is in constant use for the testing of moulding powders. 
The swinging hammer seen on the right of the picture 
strikes a specially shaped test piece at an impact velocity 
of 8ft/sec.. The breaking process absorbs energy, the amount 
of which is automatically registered by a 
light pointer actuated by the upward swing 
of the hammer. This is one of a series of 
controlled routine tests helping to maintain 
the high level quality’ of I.C.I. Plastics. 


IMPERIAL CHEMICAL INDUSTRIES LTD - LONDON, S.W.1 
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Pressure was generated by a hand- 
operated piston pump, having a check 
valve and a draining valve. A distributor 
was provided for dividing the pressure 
fluid to the two cylinders, and was fur- 
nished with two check valves for the 
cylinder and two regulating pistons con- 
trolled by hand-operated screw spindles, 





Fig. 3.—Detailed view of test shaft mounted 


in supporting bearings. The flexible 
coupling through which the shaft is driven 
may be seen at the right. 


thus permitting accurate control of bear- 
ing pressure. 

In Fig. 1 at the front end of the 
machine bed (on the left-hand side) may 
be seen the hand pump with draining 
valve and water container, whilst at the 
right hand will be observed the distri- 
butor. An air accumulator of 1.3-gallon 
capacity equalized the influence of tem- 
perature changes and small leakages on 
the hydraulic pressure. 

Three pressure gauges with variable 
pressure ranges served to check bearing 
pressure. The gauges could be easily read 
during operation of the hand pump. 


Friction Balance 


Fig. 5 shows the test bearing with the 
centre part of the balance beam. The 
number of supporting points and links 
was reduced to a minimum as their fric- 
tion has to be overcome in the adjustment 
and, therefore, influences the measured 
friction torque. One supporting point was 
represented by the test bearing, the second 
by the rolling arc, the third by the two 
hydraulic pistons building up the bearing 
load. The centres of the two piston glands, 
the contacting line of the two rolling arcs 
and the axis of the shaft were arranged in 
one plane, so that the bearing load caused 
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no moment on the balance beam. At the 
end of beam (1 m. long) was fixed the 
dynamometer. The bearing load was 
transmitted from the two pistons through 
two pressure pads on to the rolling arcs 
and the balance beam. The maximum 
stroke of the piston gland through oscilla- 
tion of the beam during one pressure range 
was only 0.0006 in.; this could give rise 
to only a minute deformation of the 
glands. The necessary force was reduced 
through the lever ratios to one fortieth, 
so that errors in dynamometer readings 
were small. Two pistons were provided 
in order to attain, if required, non-axial 
loads on the bearing. The upper rolling 
plate was fixed to the lower side of the 
beam; four adjusting screws were pro- 
vided for lateral adjustment. The relative 
position of the two rolling bodies was 
secured by steel balls. 

To permit free axial self-adjustment of 
the bearing, the upper ends of the sup- 
ports were not fixed to the lower rolling 
plate, but were provided with a “‘ head,”’ 
the upper side of which formed a ground 
cylinder of about 24 ins. radius. 

The cylinder faces abutted to the plane 





Fig. 4.—Close-up view of the hydraulic 

apparatus for generating bearing load. 

Note method of mounting on bed of 
testing machine. 
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face of the lower rolling body in such a 
way that the cylinder axes were perpen- 
dicular to the plane of the shaft centre. 
The supporting heads were also secured 
in position with reference to the rolling 
heads, by means of two steel balls. 

All rolling bodies were well hardened, 
the cylinder face of the lower rolling body 
being ground to a radius of 28 ins.; the 
axis of the cylinder passed through the 
centre of the two piston glands. The 
cylinder face of the upper rolling body 
was ground to a radius of 11# ins., and 
its axis coincided with the axis of the test 
shaft. When the cylinder was correctly 
adjusted, the bearing load could exert no 
moment on the balance beam. To limit 
axial movemer.t of the beam, two rollers 





Fig. 5.—Centre portion of beam of the 
friction balance, showing test bearing in 
position. 


were provided, which, however, did not 
come into action if the test bearing were in 
the correct position. ; 

In the tests hitherto carried out, even 
bearings of 16} ins. in length could be 
adjusted correctly, in spite of the fact 
that the two supports had a centre dis- 
tance of only 5$ ins. The two supports 
with the cylindrical heads can be seen 
in Fig. 4. 


Measuring the Friction Torque 
An important assumption for the correct 
recording of torque during all variations 
of friction is that the inertia forces caused 
by movement of the beam be kept as low 
as possible, i.e., moving masses as well as 
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their measured path must be kept as smal! 
as possible. Both requirements could be 
fulfilled by dynamometers developed by 
Allgemeine Elektricitats Gesellschaft. The 
masses in movement in these instruments 
were so small that, compared with those 
of the friction. balance, they could be 
neglected; the greatest path was only 
0.002 in. As shown in illustrations, Figs. 
1 and 2, the three dynamometers were 
arranged in a column, thus permitting 
change from one to the other without 
interrupting the test. The dynamometers’ 
measuring range was from 0 to 16 Ib., 
0 to 80 lb., and 0 to 400 lb. The upper 
dynamometer was connected by an oscil- 
lating link with the 1 m. beam. 

Forces acting on the dynamometer were 
transmitted electrically to three recording 
machines, with maximum tracing width 
of 43 ins. and paper speeds of 23 and 9} 
ins. per hour. 

Measuring of Temperature 

A thermometer near the instrument 
board served for measuring the room tem- 
perature. The temperature of the lubri- 
cant fed to the bearing was measured 
by a thermocouple, checked by a direct- 
reading finely graduated mercury thermo- 
meter. The temperature of the lubricant 
coming from the bearing was measured 
again by thermocouples built into the 
sumps at both sides of the bearing. The 
temperature of the bearing body could 
also be measured by a_ thermocouple 
arranged in such a way that the hot end 
was only a few millimetres below the 
middle of the lower brass. 

The temperature ir: the bearing surface 
was measured by two thermocouples in- 
serted at a fixed distance at the lowest 
point of the lower bearing brass, the hot 
junctions being at the same level as the 
bearing surface. The cold junctions of 
all couples were immersed in vacuum 
flasks of iced water. Temperature 
recorders were attached to all thermo- 
couples. 

Other Measuring Devices 

Two dial instruments served to 
measure changes in the position of the 
balance beam, and were fixed at a dis- 


(Continued on page 206.) 
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No. 6. APPLICATIONS OF PLASTICS 





Command use Plastics .. . 


‘Before | joined up | worked for a Plastics firm. 
Little did | think when | was moulding radio 
cabinets—motor parts—beakers—boxes and 
suchlike things, that one day | would be setting a 
plastic fuse cap to an anti-aircraft shell, to knock 
the Jerries out of the skies. Here’s hoping that 
all of us before long will be back in our old jobs 
again—making things for the wife, the kids, and 
the home, and all the other products to which 
plastics are now applied.” 


Note.—Our illustration also shows a shell transit plug— 
another of the many applications of plastics to meet 
war-time needs. 
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BRITISH INDUSTRIAL PLASTICS, 
LTD.—In a recent statement to the share- 
holders of his company, the chairman, Mr. 
Kenneth Chance, stated, with regard to 
technical matters, that the company has 
improved its methods of manufacture of 
moulding powders and has, in addition, 
after prolonged research and experiment, 
found a plasticizer for aminoplastic resins 
and moulding powders and has applied for 
patent protection for its use in this con- 
nection. This. plasticizer will be used in 
large quantity and plans are in hand for 
the installation at Oldbury of plant for its 
manufacture on a substantial scale under a 
process for which application has also been 
made for patent protection. 

Aminoplastic moulding powders have 
advantages which are well known, but are 
subject to certain defects which place 
definite limitations upon their adoption for 
purposes for which, otherwise, they are well 
suited. This new invention will broaden 
the market. The plasticizer will also 
reduce the cost of manufacture of the most 
valuable of the cements made by the com- 
pany and thus help to maintain after the 
war, and ultimately extend, the large pro- 
duction which is at present confined to work 
of the highest priority. The plant for the 
manufacture of this plasticizer will be con- 
siderably more costly per unit of production 
than any yet installed by the company. 

British Industrial Plastics, Ltd., will also 
install new plant to improve efficiency and 
to provide automatic control over press 
operations. With regard to the need for 
cheap power, Mr. Chance said:— 

“‘T must now deal with what I regard 
as the most important question of all 
affecting the business of this company which 
looks for great expansion of its export 
trade—the coal situation. When I joined 
the company more than 40 years ago I 
used to place contracts for boiler slack at 
4s. 6d. per ton delivered to the factory. 
In June, 1939, similar slack cost 17s. per 
ton. Now. slack, which is certainly no 





better in quality, costs us on the average 
40s, per ton delivered. 

‘“The raw materials of your business, 
other than coal, are urea, formaldehyde, 
melamine and solvents or plasticizers. All 
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these are organic chemicals, which means 
that they are based upon carbon as the one 
essential ingredient common to all. | The 
materials from which they are made. can 
in some cases be obtained from the distilla- 
tion of coal, but, more generally, are pro- 
duced by synthesis, which requires power 
in the form of heat or pressure, or both. 
Now the natural source of supply, both of 
carbon and of power in this country, is coal. 
I know the prices at which the raw materials 
upon which your business is based can be 
purchased abroad, but I also know that I 
cannot expect them to be made here and 
sold at competitive prices so long as manu- 
facturers abroad can obtain electric power 
at a fraction of its cost in this country. 
The raw material for the manufacture of 
melamine is not made here because it is 
derived from calcium carbide, and under 
present conditions it is impossible to manu- 
facture carbide at a cost remotely compar- 
able to that at which it can be produced 
abroad, where electricity can be generated 
cheaply either from water power or from 
coal. I have brought up this subject 
before, both in my annual statements to you 
and elsewhere, and shall continue to do so 
in the hope that one day the Nation will 
awake to its danger. 

“‘ It is hard to believe that the best way of 
generating electric power in England and 
Wales is by digging coal from the mine and 
transporting it, often for considerable dis- 
tances, to be burnt under boilers for con- 
version into steam for driving turbines 
connected to generators, then building huge 
cooling plants and pumping water through 
them in order to get rid of the heat which 
the turbines cannot use. By this method 
all the valuable by-products of coal are 
destroyed and about 60 per cent. of its 
effective heat is wasted.’’ 


GAUGE AND TOOL MAKERS’ ASSO- 
CIATION.—The export committee of the 
Association has prepared a_ specimen 
agreement for the employment of overseas 
agents which interested member-firms may 
either adopt in its entirety when entering 
individually into arrangements with firms or 
persons overseas Or may use as a guide in 
the drawing up of their own agreements. 

Copies of the specimen agreement will be 
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available to the readers of your esteemed 
journal on application to the office of the 
Association, Standbrook House, Old Bond 
Street, London, W.1. 


NORTH WALES FACTORY, — Mr. 
Joseph Salzedo, of Llandudno, an indus- 
trialist who has declared his intention of 
contesting the pending Caernarvon Borough 
by-election as an Independent, has stated 
that negotiations were in an advanced stage 
for a site in North Wales for a plastic goods 
factory. There was no reason, he declared, 
why work should not be provided for 
10,000 people. 

{Ep1tor’s Note: We do not know if this 
figure is correctly reported, but it seems 
absurdly high for a plastics producing 
factory. ] 


PLASTICS IN MANCHESTER.—“ The 
Evening Chronicle ’’ of Manchester reports 
that there is a demand for big-scale develop- 
ment in the Manchester area of the produc- 
tive side of the plastics industry, which will 
be an outstanding feature of the report on 
the post-war planning of industry in Greater 
Manchester, now being prepared by the 
Manchester and Salford Trades Council. 


SCIENTIFIC INSTRUMENT MANU- 
FACTURERS.—This Association announces 
that Mr. W. Bowen has generously pre- 
sented to the S.I.M.A. a substantial capital 
sum, the income of which he wishes to be 
devoted towards the encouragement and 
development of invention, design, research, 
processes and manufacturing technique in 
the Scientific Instrument Manufacturing 
Industry. 

The Council of the S.I.M.A. have drawn 
up a Deed of Trust under which the income 
from the trust fund is to be devoted each 
year to prizes to be awarded to the em- 
ployees of members submitting papers ful- 
filling the objects of the trust. Mr. W. 
Bowen is governing director of Bowen 
Instrument Co., Ltd., Cables and Plastics, 
Ltd., and Bowen Research. 


LAC RESEARCH.—We have received 
from the London Shellac Research Bureau 
four pamphlets covering recent work in this 
subject. Three deal with ‘‘a process for 
the manufacture of Dewaxed _ Lac,”’ 
‘* Determination of Volatile Matter in Lac,’’ 
and ‘‘ Lac-Ethyl Cellulose Lacquers,’ all by 
Dr. B. S. Gidvani and N. R. Kamath, B.Sc. 
The fourth is a compilation of abstracts bear- 
ing on Shellac research literature for Janu- 
ary 1 to December 31, 1944. 
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MR, S. B. TURNER, who has been with 
BX Plastics, Ltd., since 1931, has now 
joined the Expanded Rubber Co., Ltd., of 
Mitcham, where he will occupy the position 


of sales manager. Mr. Turner will still be 
closely concerned with plastics, however, for 
the Expanded Rubber €o., Ltd., is a sub- 
sidiary of BX Plastics, Lid. Its activities 
cover the development not only of expanded 
rubber products but also of expanded 
plastics. 


MR. B. J. HAMLIN, who has been 
associated for many years with F. A. 
Hughes and Co., Ltd., now joins the staff 
of the Airscrew Co., Ltd., of Weybridge. 
His place at F. A. Hughes and Co., Ltd., is 
taken by MR. R. K. HARTLEY. 


E. F. LOUGEE.—We regret to announce 
the death of our very amiable correspond- 
ence friend who was for so long Editor of 
“* Modern Plastics,’’ of U.S.A., and who at 
the beginning of the war resigned to join 
the Advisory Board of the Plastics Industry 
Technical Institute in California as its 
Chairman. His frequent letters to us were 
always amusing to read, but were also full 
of information about what was being done 
in the U.S.A. In them, too, he showed 
himself a good friend to this country. 


Society Meetings 
S.C.I. (PLASTICS GROUP) .—A lecture 


on ‘‘ Fabric-base Plastics ’’ will be delivered 
by Dr. K. W. Pepper and Dr. F. T. Barwell 
on April 13 at the Chamber of Commerce, 
New Street, Birmingham, at 6.30 p.m. 
The Birmingham I.C.I. Section is invited to 
attend. 


I.P.I., SOUTHERN SECTION.—Dr. A. 
Caress, of Imperial Chemical Industries 
(Plastics), Ltd., gave a lecture on ‘‘ New 
Forms of Acrylic Resins ’’ to 150 members 
of the Southern Section, at the University 
College, Southampton, on Wednesday, 
March 28, 1945. Dr. Caress gave a fascinat- 
ing talk about the newer application of 
Acrylics in such fields as ‘‘ Radar,’’ aircraft, 
optical, surgery, dentistry, building, 
domestic articles and fibres for textiles. 
The audience were able to see for themselves 
a whole range of samples of this new 
application. 

For the benefit of members of the 
Institute it is hoped that a full report of the 
paper will be published in the transactions 
of the Institute of the Plastics Industry this 
year. 
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Service Aids Economical Production 


Part XI (Contd.) 


| Soe 3 shows diagrammatically another 
useful and very positive form of inter- 
locking control mechanism which may be 
applied to a mould construction to ensure 
the movement of cores at the specified 
times during moulding cycle. As will be 
seen, the movable block is provided with 
three horizontally disposed core rods 
which have to be withdrawn only when 
the moving block has reached its extreme 
open position. 

These core rods, A, B and C respec- 
tively, are extended so as to overhang the 
side face of the movable block, and each 
rod is machined with a pair of dia- 
metrically opposed flats in order to form 
a narrow parallel portion. 

,lo the stationary mould: block is per- 
manently secured a _ specially shaped 
slotted interlock rail, this being located 
in a shallow parallel slot in the block to 
prevent displacement. This rail is pro- 
vided with three long parallel 
slots, each being wide enough to 
pass freely over the slotted por- 


tion of the core rods. At the left? f 1 
hand end of this rail-it will be’ | ! 
seen that the three slots terminate H 
in circular holes, the diameter of |, ,cORE 
these latter being slightly larger RAIL i 


than that of the core rods. These 
clearance holes or ports serve to 
allow the rail to be placed in posi- 
tion, and are mainly for permitting 
the core rods to be withdrawn 
when movable block has been 
opened to the requisite point. 
The functioning of this inter- 
lock rail mechanism will be 
apparent from inspection of the 
diagram. With the three cores 
A, B and C in their closed posi- 
fion, the elongated slots will be 
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passed over the flattened portions which 
actually form working slots over which 
the elongated slotted rail can slide. The 
heavy lines show the moving block in its 
closed position, from which it will be seen 
that the three cores cannot move out- 
wards from the movable block because 
of the sides of the rail. 

Thus during the injection shot the cores 
are effectively retained, and _ similarly 
held until the blocks are completely 
opened as shown by the heavy broken 
lines at the left hand. In this position it 
must be observed that the cores A and B 
are exactly in line with their respective 
clearance ports, and in this position only 
can readily be withdrawn. 

But core C cannot be withdrawn until 
the first two have been detached, because 
the horizontal centre distance X is inten- 
tionally made longer than the distance Y, 
which is the spacing of the core rods 
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themselves. Hence, 
after cores A and B 
have been removed 
and the mould can 
be further opened a 
slight amount, the 
remaining core C 
may safely be with- 
drawn. 
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To guide the rail 
in cases where this 











latter is of long 
length, a slot should 
be machined across 











INCLINED CAM SURFACES 





the end face of the 

movable block as 

indicated in the dotted lines. This will 
impart much steadier and rigid retention 
of the interlock rail and prevent undue 
vibration on the other end and its fasten- 
ing screws, etc. 

As will be apparent, this form of inter- 
lock for core rod location and withdrawal 
is capable of giving effective control over 
rod motions in a wide variety of circum- 
stances. If, for example, it is desired to 
remove one core rod immediately after an 
injection shot and prior to any mould 
block opening, then all that is necessary 
is to provide an additional clearance port 
in the appropriate elongated slot in the 
rail. 

Thus, by this means, core rods may be 
locked for any portion of the movable 
block’s opening travel, and any point can 
be selected for withdrawal of the cores. 
It can also be adapted so as to deal with 
a larger number of cores. Similarly, in 
the case of threaded cores which have to 
be rotated for their removal, this type of 
interlock rail can be employed with great 
success. The flattened slots provided on 
the core rods should be made a snug slid- 
ing fit within the elongated slots of the 
rail to prevent undue rotation of rods. 
The rods will only be capable of being 
rotated for extraction when the mould 
block has opened sufficiently to bring a 
clearance port opposite the rod as already 
described. 

Such a rail can, of course, be used on 
any side of the mould block, or would 
work equally well if inclined at an angle, 


Fig. 4. 


as is often necessary with some core- 
withdrawing arrangements. 

Its use should entail scant attention 
from the maintenance engineer, especially 
if the rail is carefully and accurately 
made from good-grade steel and after- 
wards carefully case-hardened on the 
sides of the elongated slots which would 
have to withstand most wearing action. 
The ends of the cores would also need to 
be hardened and accurately machined. 
Apart from maintaining in a clean and 
well-lubricated condition, there should be 
little other attention required to ensure 
their prolonged smooth and reliable work- 
ing, and the design is recommended as 
one well proved by practice. 

Fig. 4 illustrates a very useful modifica- 
tion which may be made to the interlock 
rail described in connection with the 
device shown in Fig. 3. 

The object of the modification to the 
interlock rail is to provide automatic 
means on the rail itself for effecting the 
withdrawal of the cores. This is accom- 
plished by making the whole front surface 
of the rail, or those surfaces immediately 
surrounding the elongated slots, inclined 
in the form of cams. ; 

With an interlock rail of this type in 
use as the movable block opens the 
slotted ends of the cores travel along the 
elongated slots in the. rail, and also 
the head portion of the rods will travel 
along the inclined front faces of the rail, 
thereby causing them to withdraw from 
the moving block. 
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It will be readily understood that any 
convenient degree of inclination can be 
afforded to the front face of this rail, 
whilst suitable dwell periods may also be 
provided as required by coring conditions. 

Where this type of interlock rail is 
employed it will be necessary to provide 
for well-hardened cam surfaces to with- 
stand wear effects, and, of course, the 
degree of ‘‘ lift ’’ possible will be some- 
what limited. Thus, cores having long 
draw cannot satisfactorily be operated in 
this fashion. But the slow degree of taper 
enables a very powerful wedging action 
to be obtained which will be found suf- 
ficient for withdrawing quite large- 
diameter cores. The rail can, of course, 
be applied for use im any plane, and 
the clearance ports for the complete 
extraction of the core rods can also be 
positioned at will along the length of the 
rail as in the previous instance. 

Indeed, this kind of interlock 
mechanism by means of a slotted rail is 
one capable of great flexibility, permit- 
ting a wide range of core extraction opera- 
tions to be controlled with little trouble. 
Installation and upkeep costs are small. 

Yet another important form of safety 
mechanism is illustrated in the sectional 
drawings shown in Fig. 5. This safety 
device has been developed by the writer 
in order to ensure that the mould blocks 
cannot be either opened or closed whilst 
the vertical core pin is in the moulding 
position, the mechanism allowing the core 
or cores to be brought into correct loca- 
tion in readiness for an injection shot only 
when the mould blocks are closed. 

Referring to the drawing, it will be seen 
that it is essential that the vertical core 
pin be raised before the main blocks are 
parted, because the extreme lower end of 
the core actually passes for a short dis- 
tance into the large fixed core secured 
within the stationary block. If the mould 
blocks were to be opened before the rais- 
ing of the small vertical core, this latter 
member would suffer damage. 

This, in fact, frequently occurred with 
this mould construction which was first 
operated without the core safety device, 
and not only was it found that the small 
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core became damaged, but also the locat- 
ing cross hole in the side of the fixed core 
of the mould also became badly bruised 
and pulled out of shape. 

It was to eliminate such troubles that 
the safety arrangement was inaugurated. 
The top edge of the stationary block was 
machined with a narrow groove extending 
for the full length of this part and lying 
dead parallel with the parting line edge 
of the block, as shown in the lower view. 
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Fig. 5. 


To the shank of the core pin normally 
extending above the top edge of the mov- 
able block was securely fixed a tongued 
interlock bar, the tongue portion of which 
was made an easy fit within the groove 
machined in the fixed block. The depth 
of tongue provided on the right-hand end 
of this member was made about } in. 
longer than the amount of core pin pro- 
jection within the mould cavity. 

The illustration shows the position of 
the tongued interlocking bar when the 
core pin is in its moulding or closed posi- 
tion. It will be seen that the tongue 
portion of the bar passes well down into 
the groove in stationary mould block. 

If attempts were made to open the 
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mould blocks, such movement would be 
resisted by the strong tongue bar because 
of its engagement with the stationary 
block. Thus, before the blocks can be 
opened the vertical core member must be 
raised out of harm’s way. 

Similarly, when closing together the 
mould blocks, should the core pin be in 
its lowest position the tongued portion 
of the interlock bar will contact against 
the parting-line surface of the station- 
ary block, thereby effectively prevent- 
ing the blocks from being closed until the 
core has been lifted. The distance from 
the centre line of the core pin‘to the end 
face of the tongued portion of the bar 
should be long enough to arrest the travel 
of the movable block sufficiently early to 
prevent any contact with the depressed 
core pin with the end of the fixed core 
in the stationary block. 

As will be seen from the partial lower 
view, more than one core pin may be 
safeguarded in this manner. Where a 
number of cores have to be raised, pro- 
vided they all move in the same plane, 
one long tongued interlock bar may be 
employed. The dimensions of the tongue 
and groove in such circumstances would 
have to be such as to suit the longest 
core-drawing movement required. 

This type of safety device will be found 
especially valuable in controlling the loca- 
tion and movement of. slender core 
pins, which are otherwise liable to suffer 
damage from jamming with cross-located 
cores. It has also been applied with 
equal success to some ejector gear to 
determine the travel of the ejector rod 
rail. In fact, numerous applications will 
undoubtedly suggest themselves. It can 
be employed upon core rods moving both 
horizontally, vertically, or at an angle, 
although, be it noted, in the latter case 
the groove in the stationary block would 
have to be cut in at the same angle as 
that of the core draw, and not parallel 
with the parting-line surface of blocks as 
in the present instance. 


Retention of Movable Core Slides 


In the case of mould constructions hav- 
ing moving core slides, which carry a 
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number of core pins, it is very common 
practice to effect the opening and closing 
of such slides by means of angularly dis- 
posed pins attached to the stationary 
block, which engage similarly inclined 
holes through the slide, which are thus 
caused to move inwards as the mould 
blocks are closed. 

One of the chief objectionable features 
associated with this form of core-slide 
operation lies in respect of the retention 
of the slide in the open or raised position 
after the movable block has travelled so 
far as to bring the actuating pin out of 
engagement with the core slide. In this 
condition, unless some means are pro- 
vided for holding the core slide it will 
simply fall by its own weight to the bot- 
tom of its guides, and should the mould 
blocks be closed a very serious jam 
would result, which often occurs, in fact, 
and entails damage and breakages to all 
kinds of mould members. 

Fig. 6 illustrates a very common 
method employed by mould engineers to 
secure retention of movable core slides. 
This simply comprises a spring-loaded 
ball housed in a suitable hole in the mov- 
able block immediately behind the core 
slide to be held. This ball is held into 
engagement with a dimple or small hole 
formed in the rear face of the slide. 

This is a very common method and, 
whilst it is inexpensive and simple, it is 
in practice far from satisfactory, especi- 
ally from the maintenance engineer’s 
point of view. 

Quite apart from the possible failure or 
weakening of the compression spring 
which is usually employed, there are 
several other snags to be noted. Thus, 
after a time it will be found that the 
repeated working has caused the ball to 
wear the sides of the dimple in the back 
of the slide to oval shape, as is shown in 
the right-hand upper view, Fig.6. When 
this occurs it means that the core slide is 
not smartly and firmly held in place, but 
can be moved slightly up and down, due 
to the elongation of the engaging dimple 
in which the ball resides. 

Moreover, there will be a tendency for 
the ball to wear a groove in the back of 
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Fig. 6. 


the slide, between the two dimples where 
these are provided to give two location 
points to the slide. Such a groove will 
tend to cause stiffened working of the 
slide. 

Then, again, as regards the housing of 
the ball within the bored hole in the 
movable block. Here, again, some means 
will have to be provided to prevent the 
ball from passing clean out of its hole 
when the core slide is removed. This is 
usually accomplished by drilling the 
extreme inner end of the hole slightly 
smaller in diameter and thereby leaving 
a tiny lip projection all round the edge of 
the hole, large enough in diameter to allow 
sufficient projection of the ball beyond 
to engage with its dimple, but small 
enough to prevent the ball from passing 
entirely through. 

But because this restraining lip portion 
must necessarily be made so small, if 
there is heavy load upon the core slide, 
or stiffened working of the ball in contact 
with the back of the slide, there will be 
a tendency to wear away the restraining 
lip, so permitting the ball to move about 
too much within the mouth of its hole. 
Here, again, is another possible source of 
misalignment and unsatisfactory reten- 
tion. This is shown in the lower view. 
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Further, such a mechanism would be 
apt to become choked with dirt,. excess 
oil, etc., which, in time, would necessitate 
dismantling for cleaning purposes. 
Mainly, then, it will be found that this 
method does not ensure positive and 
strictly accurate location of a slide, 
especially after some usage, and often 
leads to the misplacement of a slide in 
relation to its actuating pin with more or 
less serious results. In the case of a 
mould capable of fast working, the 
operator may .not always observe that a 
vertical core slide has dropped a short 
distance after the actuating pins have 
been withdrawn. 

To overcome all these troubles, and to 
provide for positive location and reten- 
tion of a core slide without recourse to 
springs at all, a type of simple mechanism 
has been designed and used with com- 
mendable results. This is clearly shown 


in the three partial sectioned drawings 
marked A, B and C respectively in Fig. 7. 
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pins which have to pass into 
the mould cavity and rest 
upon a main fixed horizontal 
core attached to the stationary 
mould block. It is possible 
with this construction to move 
the cores out of the finished 
moulding simultaneously with 
the opening movement of the 
mould blocks, hence the core 
slide is operated by means of 
an inclined actuating pin 
secured into the stationary 
blocks. 
' By referring to these draw- 
ings it will be seen that the 
vertical core slide (A) is pro- 
vided with a machined slot in 
its “front face made wide 
enough and of sufficient depth 
to house the swivelling con- 
tact pawl (B), which latter 
member is fulcrumed so as to 
swing very freely over the pin 
(C), which passes through 
the sides of the slide and is 
secured therein against end- 
wise movement by any suit- 
able means. 

This pawl B is shaped as 
shown, from which it will 


be gathered that the upper end portion 
is suitably offset to the left of the vertical 


centre line of the fulcrum pin. By over- 

As will be noticed, the mould design hanging the main weight of the pawl 
in this instance consists of a vertically in this manner it always possesses a ten- 
located core slide which carries two core dency to swing over towards the rear face 
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of the movable block. It will also be 
appreciated that this pawl will move up 
and down with the ccre slide. 

The lower or tail portion of this pawl 
is drilled through with an angular hole 
exactly in line with the angular hole in 
the core slide, and the hole is afterwards 
barrelled out as shown to obviate any 
binding action on the actuating, pin 
during operation of the core slide when 
the contact pawl has to occupy slightly 
different positions as will be explained 
later. 

The upper end of this pawl is turned 
over in the form of a tooth, with the flat 
underside portion inclined as indicated. 
This portion of the pawl is shaped thus 
for engagement with the inclined upper 
face of the block D, which is secured 
within a shallow groove E machined 
along top face of the movable block. 
This block is located quite close behind 
the slide as shown. 

Section A in Fig. 7 shows the movable 
biock partially opened with the actuating 
pin in the stationary block just about to 
break engagement with the barrel-shaped 
Hole in the contact pawl B. It will be 
noted that the core slide has been lifted 
sufficiently to cause the upper toothed 
end of the pawl B to be slightly above 
the top face of the block D. The with- 
drawing movement of the actuating pin 
serves to impart a slight anti-clockwise 
swivelling motion to this pawl, thereby 
bringing its upper toothed end well over 
edge of the block D. In this position 
the core pins are well withdrawn out of 
the mould cavity. 

Referring to the illustration B -this 
shows the mould blocks in their extreme 
open position and with the actuating pin 
completely out of contact with core slide 
or its pawl, clearly indicated by the 
thickened line. The core slide, it will 
now be seen, has dropped slightly, 
causing the topmost toothed end of pawl 
B to bear down upon the upper edge of 
block D, which action causes the core 
slide to remain stationary. In this final 
retaining position the ends of the core 
pins attached tc lower end of the slide 
are still well clear of the cavity wall, thus 
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permitting ejection of the completed 
moulded article. 

The degree of inclination to be 
imparted to top edge of the fixed block D 
and the mating underside of pawl B must, 
of course, be found by testing, and a 
few tests and perhaps removal of a slight 
amount of material prior to hardening of 
these members will usually suffice to 
secure the correct angle to give adequate 
non-slipping grip between the two parts. 

When closing the moulds the opera- 
tion of the pawl B is entirely automatic 
and is performed by the normal contact 
with the rounded end of the actuating pin 
in the following manner. 

Still referring to illustration B, Fig. 7, 
the approaching closure of the mould 
blocks is indicated by means of heavy 
broken outline of the actuating pin, which 
is shown just about to make contact once 
again with the barrel-shaped hole in tail 
of pawl B, as the movable mould block 
brings the pawl up to end of the pin. 

Since the tail end of the pawl B has 
been swung round slightly after breaking 
engagement with the actuating pin during 
mould opening the barrel-shaped hole will 
lie slightly out of correct line with end 
of pin as shown. Thus before the pin 
can enter the hole through pawl this 
latter must be moved round in a clock- 
wise direction a slight amount, which 
movement is sufficient to bring the upper 
toothed end clear of the fixed block D. 
When this occurs the slide is free to 
descend under action of the inclined pin 
as the end of pawl is then cleared of all 


‘contact with the block. 


The final position of these respective 
members is shown in the third iliustration 
C, which shows the mould blocks com- 
pletely closed in readiness for receiving 
an injection shot. As will be noticed the 
pawl B has now been swung around so 
that its lower tail portion is in contact 
with the bottom of the slot in the core 
slide. 

At one point during the raising of the 
core slide the upper edge of the toothed 
end of the pawl B will actually make 
slight contact against the end face of the 
block D, and to ease the frictional contact 
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occurring then it is necessary to polish 
the surfaces of these two members very 
smooth. 

Admittedly this safety device works 
best in locations similar to the one here 
illustrated, but it can readily be modified 
so as to work equally well in holding a 
core slide against dropping clean out of 
the lower edge of a mould block. In such 
a circumstance, of course, it will be neces- 
sary to alter the shape of the pawl head, 
making this stepped so as to engage on 
its upper surface rather than its under- 
neath one, whilst the holding block also 
would have to be similarly treated. 

This form of safeguarding device will 
be found extremely useful in that it com- 
pletely obviates the use of springs and 
balls, and, moreover, is positive, reliable 
and capable of working at fast speeds 
without trouble. So far as the main- 
tenance toolmaker is concerned there need 
be little to cause trouble, if the pawl is 
very carefully hardened and polished on 
vital points, and well fitted so as to be 
a free, but not a sloppy, fit within the 
slot in slide and around the fulcrum pin. 

Another useful advantage lies in the 
fact that all members are easily accessible, 
and the core slide can readily be com- 
pletely withdrawn, together with the 
entire safety mechanism, simply by 
removing the block D. The pawl should 
be located sufficiently well away from the 
mould cavity or cavities to preclude an 
overflow of excess plastic material into 
the pawl slot, etc., otherwise stiffened 
working of this latter member may 
result. 

These very useful safety devices by no 
means exhaust all the numerous applica- 
tions of similar mechanisms which could 
be described, but perhaps sufficient has 
been mentioned to indicate to mould 
designers and engineers general features 
of some valuable arrangements which 
can easily be adapted into conventional 
mould constructions. 

In concluding this section it is once 
again emphasized that both ‘mould 


designer, engineer, and maintenance tool- 
maker can very successfully co-operate 
in endeavours so to fashion mould designs 
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that all predictable misuse, or accidental 
damages during actual production opera- 
tion can be largely avoided, which is, as 
already stressed, perhaps one of the chief 
ways whereby maintenance services can 
be kept at a minimum when once the 
mould is placed into use. 

In the next continuing section of this 
subject of mould safety measures, etc., 
the author hopes to deal with the some- 
what involved and rather imperfectly 
understood question of venting of moulds 


to allow escape of air. Not only 
does effective air venting make for 
improved forms of moulding, and 


smoother production, but it also promotes 
the safe usage of the moulds. Where 
venting facilities are poor, numbers of 
operational troubles are apt to arise, 
which in their turn may lead to damage 
and breakage of mould components. 

The technique of efficient venting will 
then be discussed, and a number of illus- 
trations afforded to indicate how this 
aspect of mould design and construction 
may be planned to eliminate mouid faults 
and breakages, or excessive wear. 

In further sections the author will deal 
with mould designs incorporating the use 
of inserts, and describe various con- 
structions in which insert location and 
retention facilities are employed, noting 
specially the numerous maintenance 
features connected therewith, together 
with improved or preferred forms of 
apparatus which can be adopted in order 
to reduce operating troubles, as well as 
ensuring smoother working service. 


Canadian Practice Bomb 

M. Wintrob and Sons, Ltd., and Reliable 
Plastics, Ltd., both Canadian companies, 
are moulding Lumarith (cellulose acetate) 
caps and heads which are fitted to the paper 
board cartridges used for target training by 
the Royal Canadian Air Force. The cap 
and head are treated with a cellulose acetate 
cement into a very firm jointing. 

The hollow thin-walled Lumarith head 
replaced a solid plastic head on which con- 
traction on emergence from the die could 
not be controlled to a satisfactory degree. 
This hollow type can be held to a tolerance 
of plus or minus 5/1000 in. 
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Resinoids and Other Plastics 


as Film Formers 


By B. J. BRAJNIKOFF, 


Consulting Electrical Engineer 


XXIV.—Synthetic Coatings 
Based on Acetylene (contd.) 


MONG the works on synthesis of new 

organic combinations on an acetylene 
base the first place undoubtedly belongs 
to that of Favorsky. This great organic 
chemist, a pupil of Mendeleeff and 
Butleroff, began an experimental study, 
which proceeded not in a prescribed direc- 
tion, but formed the basis of an entirely 
new department of organic chemistry— 
the study of isomeric transformations of 
acetylene and diethylene derivatives. 

The foundations of this work have been 
given by Favorsky in his Master’s of 
Science thesis in 1891. This was extended 
further in his Doctor’s thesis of 1895, to 
compounds containing a carbonyl group 
and to derivatives of an oxide character. 
Structural Variability of Organic Combi- 

nations and Lability of Bonds 

Both the above-mentioned Favorsky’s 
monographs contain a wealth of experi- 
mental data showing the variability of 
structure of organic combinations, par- 
ticularly those comprising multiple bonds, 
without alteration of the empirical for- 
mula of a substance, and, consequently, 
demonstrating the lability of these bonds 
serving as a source for intra-molecular 
regroupings, as well as, generally, the 
ability of unsaturated compounds for 
reactions. 

In all Favorsky’s works the molecule 
of a definite composition is regarded not 
as a fixed, rigid structure, which can only 
be turned into a substance of different 
nature under the action of chemical 
reagents, but also as a variable formation 
capable for transformations because of its 
own internal energy, which merely needs 
to be actuated by forces from without. 

Thus, acetylene derivatives, under the 
action of alcoholic alkali, regroup into 





diethylene (allene) compounds, and the 
latter are subject to reverse transforma- 
tion under the action of metallic sodium, 
according to the scheme:— 
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Favorsky does not restrict his postulate 
to the statement of synthesis of new sub- 
stances and established ‘“‘ rules,’’ that 
govern the observed isomerizations, but 
attempts to give them a generalized inter- 
pretation. 

His viewpoint, as expounded in his dis- 
sertations, is that phenomena of isomeriza- 
tion are the result of a series of chemical 
reactions, in particular of addition 
reactions of the component parts of some 
fairly simple molecules, at the points of 
multiple bonds, followed then by abstract- 
ing the same or other molecules at dif- 
ferent points. 

Thus, in the case of keto-alcohols, 
Favorsky explains the observed isomeri- 
zations with the transposition of the car- 
bony] towards the end of the normal fatty 
chain, by the hydration of carbonyl 
group, then by the formation of oxide and 
by the interchange of the positions 
between hydrogen and hydroxyl in the 
case of secondary alcoholic groups, and 
those between hydrocarbon radical and 
hydroxyl, in the case of ternary alcohol 
groups. ’ 

Hence, according to Favorsky, these 
reactions represent intra-molecular reac- 
tions of oxidation and reduction. As he 
showed, such reactions can also take place 
between the two molecules of aldehydes 
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either of an identical or a different con- 
stitution. This explanation of the 
mechanism of isomerization based upon 
vast experimental data led Favorsky in 
1928 to a remarkably elegant interpreta- 
tion of the mechanism of alcoholic fer- 
mentation?®2 corroborated by still later 
investigations,3 and affording, among 
other things, the possibility of finding the 
method for averting the formation of 
glycerine during the fermentation, by the 
addition to the fermenting liquid of 
2 per cent. of acetaldehyde. Another 
equally elegant application of Favorsky’s 
theoretical studies to the interpretation 
of natural processes is the synthesis of ter- 
penes by means of the electrolytic reduc- 
tion of dimethylacetylenylcarbinol in sul- 
phuric acid medium. If we presume 
that the source of formation of terpenes 
in plant life is leucine, transformed into 
isoamyl alcohol, and, further, into iso- 
valeric aldehyde, we approach, ap- 
parently, very closely the initial process of 
terpene synthesis by Nature. In addi- 
tion, it should also be noted that, as 
demonstrated by Favorsky, dimethyl- 
vinylcarbinol, by splitting off water, gives 
rise to the formation of isoprene, a hydro- 
carbon constituting the basis of natural 
rubber. 


As is seen from the above, the reactions 
of isomerization of hydrocarbons (as well 
as their haloid derivatives) is interpreted 
by Favorsky exclusively as intermediate 
reactions of addition and abstracting of 
alcohol, water, hydrogen halides, etc. In 
the isomerization of keto-halides, oxy- 
ketones, oxyaldehydes, etc., he also pre- 
sumed a direct migration or interchange 
in position between hydrogen, hydro- 
carhon radicals, hydroxyls and halides. 


Isomerization and Polymerization of 
Unsaturated Hydrocarbons 

The first hypothesis of addition and 
abstraction reactions has proved to be 
very fruitful in interpreting the observed 
phenomena. However, with the lapse 
of time, there began to emerge an ever- 
increasing number of exceptional cases, 
which induced Favorsky to revise his 
theoretical standpoint and to abandon the 
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foregoing hypothesis, replacing it by the 
treatment of isomerizations as_ intra- 
molecular transformations caused by the 
catalytic action of external reagents and 
tending to proceed in the direction of 
structures possessing the minimum of 
internal energy. 

Notwithstanding the fact that the 
original Favorsky’s hypothesis could not 
explain all the observed phenomena, it 
has, as stated earlier, played a great role 
as a working guide in experiments and 
thus led to many discoveries. 

As to Favorsky’s second and latest 
interpretation of isomerization in its 
application to the so-called tautomeric or 
mesomeric combinations, it is definitely 
consonant with the theory of quantum 
resonance, which has been successfully 
developed in recent years by Pauling, 
Schwarzenbach, and others. 

The greater half of Favorsky’s scientific 
activities took place in the conditions of 
pre-revolutionary times, when in Russia 
the chemical industry, especially its 
organic branch, was developed but little. 
Therefore, investigations of Favorsky and 
his students had a purely theoretical char- 
acter, there being but little scope in the 
country for their application. But like 
the work of.many other Russian chemists 
(Zinin, Kutcheroff, Beilstein, Kurbatoff, 
and others) they were taken up by enter. 
prising industrialists abroad and became a 
basis for the new fields of chemical 
technology. Thus, for example, the 
simple method for obtaining the simple 
ether of ethyleneglycol (dioxan), dis- 
covered by Favorsky, has been for a long 
time widely used in the various countries 
for the production of this almost 
universal solvent. 

The studies of Favorsky in the sphere 
of isomerization and polymerization of 
unsaturated hydrocarbons furnished a 
wealth of information for the develop- 
ment of different methods for the manu- 
facture of synthetic rubbers and kindred 
plastic materials. 

It should be pointed out that the 
creator of theefirst industrial synthesis of 
rubber in Russia, the late Academician 
Lebedeff, was Favorsky’s pupil, who, in 
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all his works (initially also of purely 
theoretical nature), including the techni- 
cal development of rubber synthesis, has 
utilized not only the general ideas of his 
teacher, but many experimental data 
accumulated by the latter as well, an 
aspect which has been frequently empha- 
sized by Lebedeff himself in his 
‘“Researches on Polymerization of 
Diethylene Hydrocarbons.’’ 


Favorsky’s Reaction in Relation to 
Synthesis of Rubber-like Plastics 

Discovered by Favorsky at the begin- 
ning of the current century, the fruitful 
reaction of addition of phenylacetylene to 
acetone has quite obviously served as a 
prototype of Merling’s method for obtain- 
ing dimethylacetylenecarbinol (from ace- 
tone and acetylene itself) and, from it, of 
dimethylvinylcarbinol and, further, of 
isoprene, from which Germany during 
the last war made considerable quantities 
of synthetic rubber. 

Again, the reverse reaction of addition 
of alcohols to acetylene, discovered by 
Favorsky more than 50 years ago, has 
been employed abroad as a basis for the 
development of the method of manufac- 
turing simple vinyl ethers of various oxy- 
derivatives : 

R-OH + HC=CH——> R-O-CH=Chz, 
which serve as raw materials for the syn- 
thesis of a vast range of interesting and 
valuable products capable of polymeriz- 
ing into plastics, resins, etc. 

Many of the foreign patents granted for 
the carrying out of the aforesaid reactions 
literally repeat the principles of 
Favorsky’s works, merely amplifying his 
formulations by technical details. 

The great Russian Revolution of 1917 
introduced unprecedented changes into 
the circumstances of Favorsky’s works, 
as those of other Russian chemists, and 
created exceptionally favourable condi- 
tions for the development of scientific 
activities. This situation gave a new 
impetus to Favorsky’s creative talents 
and revealed them in full brilliance. Side 
by side with new experimental researches 
aiming at a continuance of the original 
line of research, in later Favorsky’s works 
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an intensely practical nature in response 
to urgent demands of the modern Russian 
industry. 

The significance of the scientific 
studies of Favorsky for the synthesis of 
rubber have been already pointed out. 
But, prior to 1917, Favorsky himself had 
no personal dealings with rubber synthesis 
as such. Now he approached directly 
this important problem. 

As is known, by the Lebedeff’s process 
the synthetic rubber is made from 
divinyl, derived, in its turn, from ethyl 
alcohol, for the production of which 
starch is employed. Besides this, the 
composition of divinyl rubber somewhat 
differs from the natural material, which 
is a polymer not of divinyl, but of its 
methyl derivative—isoprene. 

As was mentioned previously, the 
synthesis of isoprene has been realized in 
Germany by Merling, who applied 
Favorsky’s reaction of condensation of 
acetone with phenylacetylene to acetylene 
itself, obtaining with the aid of sodium 
amide the dimethylacetylenylcarbinol, 
then passing from it by hydration to 
dimethylvinylcarbinol, and through de- 
hydration of the latter to isoprene. 

This method found no favour in 
industry on account of the unsatisfactory 
progress of the two stages of the process. 

Favorsky subjected the whole process 
to a minute examination, paying special 
attention to these two stages. His investi- 
gation revealed that, provided certain 
conditions are observed, by using in place 
of expensive sodium amide the much 
cheaper and easily reclaimable potassium 
hydroxide, it is possible to increase the 
yield of dimethylacetylenylcarbinol more 
than twofold. As regards the reduction 
of the latter to dimethylvinylcarbinol, it 
should be noted that electrolytic reduc- 
tion leads, under one set of condi- 
tions, as seen earlier, to a mixture of 
terpenes, under the other conditions, 
gives almost quantitative yield of 
dimethylvinylcarbinol. The remaining 
stages of the process of producing iso- 
prene had already been worked out. 
The usual sodium polymerization of such 
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We know something 
about 


® PHENOL 


E felt like saying we knew all about 
Phenol, but realised more modestly 
that. such knowledge is never static. But 
Monsanto pioneered pure Phenol, and 
have made more Phenol, finer Phenol 
than anyone else in this country. So if / 
you want to know anytbing about the 
‘ uses of Phenol, or its reactions in those 
applications, we can most likely tell you, 

and help 





But what we can’t tell you, unaided, is 


just how you can apply our knowledge 
1945 —or our Phenol—to your particular 
problems. Especially those post-war 
planning problems as yet under your hat. 





Perhaps you think you might use Phenol 

: in a rather different way, but don’t quite 

GRADES a see the method. Perhaps Phenol is a key 

to the problem troubling you. Perhaps 

you've not inciuded Phenol in your 

possibilities, because you didn’t realise 
PHENOL, detached crystal its versatility. 











We should appreciate a chance to talk 
PHENOL, ice crystal, it over. Our Technical experience is 


ready to bring Monsanto products to 
PHENOL hydrates your service 


PHENOL, iiquefied 
_ MONSANTO CHEMICALS LIMITED 
Ruabon, Wrexham, Denbighshire 


PHENOL/CRESOL mixtures. 
Natural and Spathetic : 7 | HINO 





























THAT’S Fixed THAT! 


Type CA 725 


Fixing knobs to shafts. Sounds simple 
but if you’re a radio manufacturer 
you know what a headache it can be, 
The Spire fixing was designed to solve 
that particular problem. The CA 725 
is made to measure for shafts of various 
diameters. Then it is snapped into posie 
tion in the hub of the knob and the 
knob pushed straight on to the shaft. 
Don't think of Spire as a ‘kind of 
nut.’ It is a great deal more than any 
nut. It is a simplified and sure method 
of fixing. Especially awkward fixings ! 


re 





Simmonds Aerocessories Limited + Great West Road - London - A Company of the Simmonds Group 
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Every time a designer or production 
engineer decides to use some form of Spire 
fixing, he puts a few thousand (or a few 
million) nuts and washers out of a job. No 
more fumbling and holding the bits to- 
gether with one hand while you get to 
work with the other. Spire. fixing can 
tackle and simplify most light assembly 
jobs. The best thing is to send us the job 
—- or the drawings. If a Spire fixing will 
improve the job we'll design it for you and 
show it to you in a week or two. Then 
you can judge for yourself. 





*% A BETTER way of fixing 
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an isoprene gave from 95 per cent. to 
99 per cent. yield of synthetic rubber, 
which in its properties was closely related 
to the divinyl and natural rubbers; the 
adhesion power of bonding agents made 
from it was an improvement on those of 
the latter. Thus, the synthesis of rubber 
from isoprene as evolved by Favorsky is 
much simpler from the technical stand- 
point and appreciably cheaper than 
Merling’s process. 

There still remained the problem of 





synthesizing the acetone as a raw 
material. 
Although this synthesis has_ been 


realized, not by Favorsky himself, but by 
his associate Professor Platonoff, it was 
based on Favorsky’s earlier studies, 
having acetylene as the initial material. 
Thus, the necessary acetone, in addition 
to obtaining it from the dry distillation 
of wood or by the process of acetone- 
butyl fermentation, may be produced 
from acetylene either directly by the 
contact method according to _ the 
equation:— 
2CH = CH + 3H,0 ———> 

He + CO2z + CHs — CO — CHs, 
or indirectly through acetic acid. Under 
the action of water vapour on acetylene, 
the yield of acetone approaches very 
closely the quantitative value. 

Hence it is readily seen that the rate 
of progress in the manufacture of iso- 
prene rubber is directly dependent on the 
quantity of acetylene available. Thus, 
the future belongs to this type of rubber, 
since ever-growing resources of electrical 
energy in the leading industrial countries 
are bound to result in the great abun- 
dance of cheap calcium carbide as a 
source of acetylene, and the production 
of the latter from methane promises to 
render its resources still more vast. 

Equally important are Favorsky’s 
works on the methods of synthesis of 
vinyl ethers of alcohols, and other oxy- 
derivatives, which have been mentioned 
previously. This synthesis, based on 
Favorsky’s earlier studies, has been 
adopted on an industrial scale in various 
countries, but its practice has been 
associated with the application of very 
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complicated technique and costly catalytic 
agents. Of late, Favorsky, together with 
Shostakovsky, have succeeded to so sim- 
plify and reduce the cost of this synthesis, 
that with the availability of cheap acety- 
lene and alcohol, the vinyl ethers can be 
obtained at very low cost in great 
quantity. 

Having regard to the vast scope of 
vinyl ethers in the technology of plastics, 
there have recently been set up in Russia 
several research groups, under the general 
direction of Favorsky, with the object of 
working out the best methods and fields 
for their application, the most interesting 
aspects of which will be discussed in due 
course. 


Protective Anti-corrosive Coatings 

Corrosion-proof insulation in many 
cases should possess resistance to inter- 
mittent action of acids and strong alkalis 
as well as to relatively high temperatures; 
at the same time the process of applying 
the protective coating to the surface of 
an object under the treatment should be 
simple. The various coatings based on 
phenolics and certain other types of 
widely employed resinous media display 
in this respect a number of drawbacks, 
involving a‘ rather complicated equip- 
ment for their application and the exer- 
cise of precision control. 

The anti-corrosive coatings of high pro- 
tective power, very simple to apply, can 
be obtained very cheaply from high poly- 
mers of acetylene. Of the primary 
materials of great potentialities in this 
sphere, divinylacetylene should be 
accorded the leading place by virtue of 
the fact that its derivatives are particu- 
larly useful either as binders and cements 
in the preparation of plastic compositions, 
or as the film-forming agents in the 
formulation of. anti-corrosion varnish 
systems. 

The combination of divinylacetylene 
varnish as a binder with asbestos as filler 
(which, under the _ designation of 
‘* Asbovinyl,’’ is now _ extensively 
employed in Russia), proves of special 
advantage. 

This composition, in its polymerized 
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and irreversible stage, is distinguished by 
the possession of great chemical stability 
to acids and alkalis. The addition to 
asbovinyl of from 12 per cent. to 15 per 
cent. of a solvent imparts to it a high 
degree of plasticity, rendering it capable 
of being easily applied to diverse surfaces, 
including wood, metals and concrete, 
upo” which it forms a tough protective 
layer of a desired thickness tenaciously 
adhering to the substrate. The unpoly- 
merized asbovinyl, on _ heating to 
50 degrees or 60 degrees C., yields an 
excellent material for either pressure, or 
injection moulding, affording thereby the 
means of making from it, in addition to 
tubing and other extruded _ shapes, 
articles of the most intricate contour. In 
the polymerized state, asbovinyl does not 
soften, is unaffected in any of the com- 
monly known organic solvents, is easily 
machinable by ordinary tools, polish- 
able, and has the property of elastic 
deformation. This permits the applica- 
tion of asbovinyl either as a coating 
medium or as an independent construc- 
tion material for plant equipment of the 
themical and allied industries. 

The divinylacetylene varnish composi- 
tion, as is practised in Russia, is prepared 
from by-products of the rubber manufac- 
ture of the Sovprene type, during the 
formation of monovinylacetylene, the syn- 
thesis of which has already been outlined 
in the previous section. The unpoly- 
merized divinylacetylene is a colourless 
viscous mass. Under the action of air, 
divinylacetylene turns at first into a gela- 
tinous state, then passing into a body of 
great chemical stability. Divinylacety- 
lene varnishes give films whose moisture 
impermeability is 15 times higher than 
that of coatings made of boiled linseed 
oil. They are also characterized by a 
splendid covering ability and strong adhe- 
siveness to iron, wood and concrete, 
although their application without plasti- 
cizers and suitable primers to iron sur- 
faces, exposed to the service under the 
action of light, is not recommended on 
account of their fairly rapid ageing. 


The divinylacetylene varnish is an 


excellent binder for the various mineral 
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and organic fillers, in particular for asbes- 
tos. The varnish composition based on 
the divinylacetylene, or the so-called 
ethynol, prior to use, is subjected to tests 
for chemical stability and a content of 
high polymers. The varnish is considered 
as unsuitable if it turns into a gel-like 
state, and is insoluble in usual solvents 
(e.g., xylol, benzol, etc.). The coating 
composition of a normal viscosity should 
contain up to 70 per cent. of polymers. 
The standard divinylacetylene varnish 
has a lower viscosity in comparison with 
the ethynol, and on setting contracts to a 
lesser degree. 

Two grades of asbestos, duly de- 
fibrated, are used in the production of 
asbovinyl: (i) the chrysothyl variety and 
(ii) the anthophyllite (acid-proof) asbes- 
tos. The chrysothyl grade is employed 
for making asbovinyl compositions 
designed for service in weak acid and 
alkali media. The anthophyllite asbes- 
tos, having a shorter fibre structure, is 
applicable for coatings which have to 
function under more severe conditions. 
Besides asbestos, the different organic 
fibrous materials, such as wood flour, 
linter, cotton and paper waste, and the 
like may serve as fillers. 

The preparation of asboviny] mass can 
best be carried out in vacuum-mixers. 
The usual procedure is to introduce into 
the mixer, in several small lots, the 
divinylacetylene varnish in its initial or 
ethynol stage, together with the required 
quantity of the suitable asbestos. The 
duration of the mixing operation may 
fluctuate from one hour to 14 hours, 
depending on the viscosity of the varnish 
and also on the proportion of polymers 
and their ratio to the filler. 

The chrysothyl grade of asbestos is 
characterized by a good adsorption pro- 
perty as compared to that of the antho- 
phyllite variety, and for this reason the 
quantity of the chrysothyl asbestos 
required for identical purposes is some- 
what smaller than the amount of the 
anthophyllite grade. 

For example, in the making of tubing, 
for 1 part by weight of the varnish base 
there is used from 1.4 to 1.45 parts by 
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weight of the chrysothyl asbestos, as 
against from 1.5 to 1.6 parts by weight of 
the anthophyllite asbestos. For protective 
coatings applied to various apparatus and 


reinforced concrete structures, a good 
formulation is to employ for 1 part by 
weight of the varnish base from 1.3 to 
1.35 parts by weight of the chrysothyl 
asbestos, or 1.4 to 1.45 parts by weight of 
the anthophyllite grade. 

From the mixer the homogenized asbo- 
vinyl mass is discharged into steel drums, 
the operation requiring the wearing by 
workmen of gas masks on account of the 
intense evaporation of solvent. The 
upper surface of the asbovinyl mass, 
coated with two or three layers of the 
ethynol varnish to prevent its drying out 
due to the loss of solvent, is then her- 
metically sealed with a steel lid, whose 
seams are also treated with the asbovinyl. 
For keeping in a long storage or during 
the transport of the asbovinyl, it is desir- 
able to coat the inner surface of the steel 
drum with a thick layer of the concen- 
trated divinylacetylene varnish with the 
object of forming a film envelope over 
the whole mass within the container, thus 
preventing it from drying. The asbovinyl 
composition, depending on the proportion 
of solvent and the time of the year, may 
be safely kept from one to six months 
without its deterioration. 

Prior to the application of asbovinyl to 
steel structures, the surface of the latter 
should be carefully cleaned from oxides 
and degreased, and the surfaces of wood 
and concrete must be dried and free from 
dust. The most suitable preparation of 
steel surfaces is by means of a sand-blast 
apparatus, although there should not be 
excluded the possibility of the chemical 
treatment of the surface by acid pickling 
with subsequent neutralization. The sur- 
face of the plant equipment made of the 
concrete, which has been in use for 
chemical processing, should, prior to the 
lining with the asbovinyl, be not only 
dustless and dry, but also decontaminated 
from all the traces of products retained in 
the outer layers of the concrete. In this 
case, the most rational way would be the 
relining with the new layer. 
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In the treatment of the surface the first 
operation is that of applying a primer 
consisting of the divinylacetylene varnish 
mixed together with the asbestos flour as 
filler, which is followed by the applica- 
tion of the asbovinyl composition, usually 
in two layers, each from 5 to 6 mm. in 
thickness. The second layer of the asbo- 
vinyl mass is applied after the air drying 
of the first layer for about two or three 
days. 

The conversion of the applied asbovinyl 
lining, that is, its hardening, may be con- 
ducted either at normal or the elevated 
temperature. The natural polymeriza- 
tion, depending on the thickness of the 
applied asboviny] layer, is a slow process, 
and, therefore, to accelerate the poly- 
merization reaction the latter should be 
performed at the elevated temperatures 
ranging from 50 degrees to 130 degrees C. 

According to data of the Experimental 
Pilot Plant in Moscow, the following ther- 
mal regime for the polymerization can be 
recommended :— 








Temperature, Time, Temperature, Time, 
°c. hours °c. hours 
55-60 2 95-100 4 
~65 2 100-105 4 
65-70 2 105-110 4 
70-75 2 110-115 4 
75-80 2 115-120 3 
85-90 3 120-125 3 
90-95 3 125- 3 3 

















On the termination of the polymeriza- 
tion process, the temperature should be 
gradually lowered to the ambient level 
over a period from 9 to 10 hours. The 
foregoing procedure has been carried out 
on an asbovinyl lining 12 mm. thick in a 
reaction chamber. 

The application of high-frequency elec- 
tro-thermics to the treatment of composi- 
tions of the asbovinyl type should give 
very interesting results, as the contraction 
of such a material is negligible. 

When the setting operation has been 
completed, the asbovinyl lining is care- 
fully examined for blisters and holes or 
other defects, and is finally coated with 
the ethynol varnish. The continuity of 
the finished surface is then tested by any 
suitable method. 
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Physical and Chemical Properties of Asbovinyl. 





cous wee (asbestos to varnish 
=14:1)  .. es =e X 


1.6-1.5 

Tensile strength * 130-190 kg. /cm.2 
Frost stability in liquid air .. Complete 
Heat stability 180°-205°C. 
Resistance to:— 

HCl all concentrations in cold .. Stable 

HCI all concentrations at 90°C... Stable 

H2SO4 5 per cent. to70 per cent. Stable 

HNOsz up to 15 per cent. .. .. Stable | 

HNOsz over 23 per cent. .. .. Affected 

Organic acids ie: a .. Stable 

Caustic alkalis up to 50 per cent. Stable 

Hydrochloric gas_.. oa .. Stable 

Organic solvents .. a .. Stable 





A relatively high mechanical strength 
of the asboviny] affords its application not 
only as a protective corrosion-resistant 
material for the lining of the various plant 
equipment, but as an independent con- 
struction material as well. 
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The rigorous tests on the mechanical 
strength and the corrosion-resistance of 
tubings and fittings made of the asboviny! 
at the Experimental Works in Moscow 
have yielded perfectly satisfactory results, 
so that now the Chief Administration of 
the Plastics Industry in Russia has 
adopted its production on an industrial 
scale. 


(To be continued) 
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TESTING MACHINE FOR PLASTIC 
BEARINGS (continued from page 188) 
tance of 20 ins. from the shaft centre 
above the beam. Differences in reading 
*indicated variations from the horizontal 
position of the beam under the influence 
of torque. The half sum of both readings 
represented alteration in vertical position 

under the influence of bearing load. 

The fluid lubricant was fed to the test 
bearing by gear pumps, all conduits being 
equipped with pressure gauges and 
volume meters. Heating devices with 
automatic control, and filters, were also 
provided. 


Determination of Errors 


The indications of the speedometer were 
checked by a revolution counter and a 
stop watch. For a large number of 
measurements the read variations were 
up to 2-per cent. of the measured value. 
The pressure gauge for measuring the 
bearing load was calibrated by means of 
a testing device, whereby variations up to 
5 per cent. of the nominal value were 
found. 

Wher: measuring the torque, errors could 
occur, through moments, when the axis 
of the upper rolling arc did not coincide 
with the axis of the shaft, and the rolling 


resistance betweer: the rolling surfaces. By 
means of additional weight on the beam, 
these errors could be determined: During 
200 measurements, the additional weights 
were indicated as too great in 11 cases, 
correct in seven cases, and, in 182 cases, 
as too low. When the dynamometers were 
removed from the beam and the same test 
was carried out with the dynamometers 
alone, errors of similar magnitude were 
found, i.e., for } maximum load up to +3 
per cent., for 4 maximum load up to 
+5 percent. This showed that the rolling 
resistances were so small, that no errors 
worth mentioning were caused in 
measured torque. From the measured 
temperatures it was intended to deduce 
up to what bearing-surface temperatures 
the plastic material tested could be used. 
These temperatures were between 70 to 
90 degrees C., and errors of 2 to 3 per 
cent. were neglected. Errors in the abso- 
lute value of the temperature were, there- 
fore, not critical, and it was sufficient to 
compare recorded readings with a suitable 
mercury thermometer. Oil temperatures 
were checked by a mercury thermometer 
built-in at the side of the thermocouple. 
The differences between the two instru- 
ments were up to +3.5 per cent. of the 
measured value. 
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AVE you a problem in which 
the uniform feeding of material 
would be an advantage? 

The Patent Gardner Diaphragmic 
Feeder has been redesigned to 
reduce irregularities in the feeding 
of material to a minimum. 

The material is fed in bulk in 
a ‘*U”’ shaped Hopper in which a 
slowly revolving agitator keeps the 
material in a free-running state. 

A control slide allows the 
material to enter the feeding 
chamber only as required to keep 
it full, and suitable agitators are 
fitted to prevent packing. 

The material finally passes 

through the diaphi agm, a principle 
of feeding long established by 
Gardners in many industries and 
originally patented by them many 
years ago. 
‘ Micrometer control of the size 
of opening has been introduced 
to ensure greater accuracy of 
discharge. 

Many hours’ supply of material 
can be fed in the Hopper at 
one charge. 

Machine is equally successful for 
adding small or large quantities 
to bulk. 
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WM. GARDNER & SONS (Gloucester) Lid., Bristol Rd., Gloucester 


Telephone : Gloucester 2288 (3 lines). Telegrams : ‘‘ Gardner, Gloucester.’’ 
LONDON: 19, Gray’s Inn Chambers, 20, High Holborn, W.C.1. Telephone: Chancery 7347. 
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Certain important stages in 
the processing of plastics are 
greatly expedited when com- 
ponents are exposed to pow- 
erful sources of ultra-violet 
radiation such as the Hanovia 
mercury arc quartz tubes. 
These self-starting high pres- 
sure arcs generate the richest 
known output of photo-chem- 
ical ultra-violet rays. They are 
available in various lengths, 
shapes, and wattages. Ask for 
Booklet No. T 27/46. 


HANOVIA LTD. 


The specialists in ultra-violet equipment 


SLOUGH 


London Showrooms: 3, Victoria Street, S.W.1 






























For the grinding of 
all kinds of Powders, 
hemicals, Minerals, 
olours, Paints, Enamels, 
etc. Supplied lined with 
hard Porcelain, Silex or special 
linings, and can be insulated to suit 
particular.classes of work. 
Send for our free illustrated literature. 


STEELE & COWLISHAW, LTD., 
Engineers 






(Dept. No. 27), COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office h Holborn, W.C.1 


: 329, 
Telephone: Holborn 6023. 


Heatly t « Conlarys Gipriance i 


































eae FU 





APRIL, 1945 PLASTICS xxx 




















LAMINATED 
SYNTHETIC 


RESIN 
IMPREGNATED 


Tensile Strength 
24,000 Ibs. 


per square inch. 


THE NEW INSULATION CO. LTD. 
GLOUCESTER ENGLAND 








































































WANTED-STOCKS for CASH 


E are cash buyers of merchandise of 
every description. Clearance Stocks, 
Discontinued Lines, Surplus Stocks, in 
fact, goods of all kinds can be disposed of 
through us, without delay, onthe most 
favourable terms, and without trouble. 
HOULD you have anything for disposal, 
either now or at any future time, please 
send us samples, full particulars and price 
on a cash settlement basis. 


RELIANCE TRADING COMPANY, 
13, New College Parade, 
Finchley Road, 
LONDON - N.W.3 












TRIPL e|/ J BRAND 


PATENT LEATHER 


ACKINGS 


J 


bea Lesigned 
FOR PLASTIC PRESSES 
JOHN TALENT & CO. LTD 


ASHWORTH STREET WORKS. MANCHESTER 8 

















BRITAIN’S LEADING 
HACK-SAW 
BLADE— 






-y GON 
@ Lins 0 also 

HIGH SPEED STEEL BLADES 
Supplied by Tool ®Dealers, Engineers’ 
Manufactured by :— Merchants, Mill_Furnishers, etc. 


CHARLES BAYNES LTD., 


KNUZDEN BROOK, BLACKBURN. 


















STARTER DOGS 
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<a 


Makers ans all types of 

repeti products 

from th bar in all 
metais 


M-C-Land REPETITION LTD. 


Pool Lane Langley irmingham. 
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AGENCIES 


WANTED 








AGENTS, with established representation throughout Scotland, 
are open to accept agencies from those in the Plastics trade, 
iuterested in present and post-war expansion. Box No. 5129, 
‘o ** PLASTICS.” 95/x5089 
CANADA. Distributor open for exclusive agencies for finished 
products of plastics. Raw materials considered only if similar 
material not available in Canada. P.O. Box No. 514. Montreal, 
Canada. 97/4256 
FIRST-CLASS FIRM with large connection over whole of Eire, 
would consider agency of reputable manufacturer. Fullest 
information given and required. Box No. 5176, c/o 
“* PLASTICS.” 95/x5257 
—_— AGENCIES WANTED -—— 
EXPORT. Firm with connections and selling organisation in 
almost every country desire to contact firms who are interested 
in establishing a sound export trade. SALES & PARTNERS, 
LTD., 7, Victoria St., Westminster, 8.W.1. "Phone: ABBEY 
2089. 98/4258 
—— BOOKS AND PUBLICATIONS WANTED —— 
“ PLASTICS,” Vol. 4, 1940, and Vol. 6, 1942, bound or loose, 
needed. Send price to HALLETT, 99, Horncastle Road, 
8.E.12. 95/x5353 
—- OFFICES, BUSINESSES, PREMISES, ETC. — 
PLASTICS MATERIALS BUSINESS for Sale. Established 
‘twenty years, turnover £60,000 p.a., 40 to 50 employees. 
Factory premises 5,000 sq. ft., on main road, South Hampshire 
coast town. Box No. 5164, c/o ‘*‘ PLASTICS. 95/x5195 


PRODUCTION mg a AVAILABLE AND 














MOULDS AND INDUSTRIAL } MOULDINGS. Capacity available, 
all types. STEELE, 121, Hamlet Gardens, W.6,. Telephone: 
RiVerside 5349. 95/x4882 


—————-— SITUATIONS VACANT eet: 
BUYER required by important manufacturer, perfumes and 
cosmetics, to take full responsibility purchases all component 
parts. Preference will be given to candidate having expert 
knowledge board, paper and plastic materials and sound personal 

with s thereof. Attractive position 
pny for present and future to really capable man. Write 
tating age, references and initial salary required to 

“  TOILETRY, * KEYMERS ADVTG. AGENCY, 1, Arundel St., 

Strand, W.C. 2 95/7 

ESTIMAT IN 





CLERK (male or female) required by manufac- 
turers of plastic goods. State age, experience and salary. Box 
No. 5367, c/o ‘‘ PLASTICS.” 95/x4880 
MOULD DESIGNER required for large moulding factory in 
Manchester area. Previous experience of plastic mould de- 
sign essential. Full particulars of age, experience and salary 
required to Box No. 5366, c/o ‘‘ PLASTICS.” 95/6 
MOULD DESIGNER and draughtsman required, must be ex- 
perienced, for spare time work. Write Box No. 5365, c/o 
“* PLASTICS.” 95/4 
PROGRESSIVE FIRM of plastics material manufacturers 
requires the services of a well-qualified plastics chemist or 
physicist with good knowledge of plastics. Applicants should 
not be older than 28 yearsand able to show good references. 
Please apply Box No. 5088, c/o. ‘‘ PLASTICS,” giving full 
particulars. 95/1 
Wo! RES es for well-known progressive Fountain Pen 
must have wide practical experience 
all phases, maze pre ee to fine limits of small components 
ip plastic and metals, works management and control. Ex- 
cellent prospects. Write fullest details in confidence, stating 
salary. Box No, 5368, c/o “PLASTICS.” 95/8 


————_ SITUATIONS WANTED 

PLASTICS ENGINEER-DESIGNER (30), 5 years’ experience 
design and production in laminated, compression and transfer 
injection moulding. At present in charge of production, wishes 
responsible post with progressive firm. Highest references 
available. Box No. 5127, c/o ‘‘ PLASTICS,” 95/x4774 
PLASTICS TECHNICIAN (31) with thorough knowledge of 
compression (powder and laminates), transfer and injection 
methods, seeks responsible position with progressive concern. 
Experienced tool designer and practical engineer. Highest 
references. Box No. 5066, c/o ‘‘ PLASTICS.” 95/x4881 











—__—_—_———— MISCELLANEOUS 








ACETATE AND NITRATE sheet off-cuts and scrap urgently 
wanted for work of National importance. We pay top prices, 
LLOYD'S, 72, Bridge Street, Christchurch, Hants. ‘Phone: 
Christchurch 504. 222/45 
CELLULOSE ACETATE SCRAP AND OFFCUTS wanted to 
purchase. ALKAN CHEMICALS LTD., 20a, Hendon Lane, 


lomaon. N.3. 98/3956 
PRESS Leys" ~ x3 peaiding small dental item. Box 
No. 5218, c/o * P 95/x5383 


REQUIRED FOR ‘SEPERIMENTAL WORK, laboratory size 
injection mould machine and extrusion machine, either hand or 
power operated, Prete oy fullest details and price tu Box 
No. 5364, c/o “* ‘PLAST 95/3 





FACTORY TIME RECORDERS. Service rental. Phone, 
Vigilant 4731. TIME RECORDER, SU 
TENANCE CO., 28, Mayfield Rd., Sutton, Surrey. 101/3531 
FILING CABINETS, Steel Cupboards, Shelving, Safes, Card 
Index Cabinets, Oak Desks, Chairs, Lino, ‘etc., OFFICE 
eae aaa Co., 184, Vauxhall seo Road, London, 
8.W.1. Tel.: ViCtoria 9770 and 868 97/4107 
GRINDING PEBBLES, sea-washed, aaeis from 4” to largest 
sizes, to suit delivery. 
BASIC MINERALS, LTD., 15, George Street, ~~. E.C.4, 
97/3851 
IMPREGNATION and coating of fabrics and papers. Also 
cutting and reeling, all expertly done by THE “‘TRANSPROOF” 
PAPER CO., Purley Way, Croydon. Telephone CROydon 6157. 
104/3954 
LARGE CONTRACTS AVAILABLE for plastic screw caps for 
bottles and jars in all sizes, also plastic jars 4 oz., 1 oz., 2 o2., 4 
oz., 8 oz, sizes. All other types of tai for phar 
cosmetic and other purposes, in black, white or colours wanted. 
Will any manufacturer who cap offer prompt or early delivery in 
Phenol Formaldehyde or Urea bg ages in any of a above 
lines please contact us at once. REX CONTAINERS LTD. 
(branch of Container Reclamation Co., Ltd. x 21-41, Wellington 
Rd., London, N.W.8. Telephone: Primrose 0015. 97/4255 
MONOMARES. Permanent London Address, Letters redirected. 
5/-p.a. Write MONOMARK BM/MONO76, W.C.1 98/3952 
MOST PRODUCTS SELL largely on appearance. Industrial 
Design Service available to manufacturers, Box No. 5064, 








c/o “‘ PLASTICS.” 95/x4879 
MOULDS.—Grained embossing plates y rollers. J. MARTIN 
& SONS, LTD., Ardwick, Manchester, 12. 98/3170 


0) TON UP-STROKE a mag MOULDING PRESS 
by Hollings and Guest, Ltd. One 40-ton up-stroke plastic 
=o press by John Shaw, Ltd. First class condition 
may be seen by arrangement. Box No. 5363, c/o 

we “ PLASTICS. sa 95/2 
PLASTIC WASTE. Customers’ materials sorted and ground to 
any mesh, however fine, including all thermoplastics. Six 
factories, fully equipped. DOHM LTD., 167, Victoria Street, 
London, 8.W.1. 98/3955 
PULVERISING & GRINDING undertaken for the trade, advice 
given and research undertaken at our experimental stations. 
Three fully a factories. DOHM LTD., 167, Victoria 
Street, London, 8.W.1. 95/2885 
PUMPS, hydraulic, 3-throw, output 10 gallons per minute, 
excellent condition, suitable for accumulator pump. Also 
2-throw, recently completely overhauled, 7 gallons per minute. 
Both motorised. Seen West End. Telephone BROUGH, 1, 
Marshall Street, W.1, Gerrard 4482, 95/9 
SHORTHAND in 1 week. Test lesson 34, DUTTON’S, Bat") 
92, Gt. Russell Street, W.C.1 22/47 
SOLDERED SEAM TINS, stout gauge, about 10§” x 103” x = 169° A 
6” dia. lever-lid. Excellent condition. Packed two tins in wood 
ox. 7/6 per complete unit of two tins in wooden box. G.M.C., 
206, Bishopsgate, London, E.C.2. 95/x5387 
WOULD YOUR FIRM a’ to coins group of seven companies 
who find ? Write 
Box No. 5361, c/o «PLASTICS, ” 97/4244 
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Lasso Identification Tape will solve all 
your marking problems and save pounds in 
time and labour. Lasso provides neat filmic 
markers which can be applied quickly and’ ~ 
easily at any point without disconnecting | 
the leads. No tools are needed to attach | om 
it, and it is durable and legible, impervious | — 
to heat and fluids. | 





























Supplies of Lasso Tape are available only for high 
priority work owing to restrictions on raw materials. 








CABLE ASSEMBLIES LTD. (Subsidiary of Herts Pharmaceuticals Ltd.), 
BESSEMER ROAD, WELWYN GARDEN CITY. 
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| es round the mountain-locked 
Lake Titicaca, having no timber for their 
boats, fashioned them of sticks and reeds, 
rigging sails of plaited straw. So through all the ages man has 
had to seek his materials before his creative ideas could take 
wifacturer to-day is luckier. New materials with 
», tinfinite possibilities are to his hand, perhaps 
ost important among them, Plastics, to 


oi manufacturers are turning with 


ween foresight and profit. 


LIMITED 4 


xh IWFACTURERS OF MODERN PLASTICS Seencisr 








